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An antibody against hi 
a transformant prepared with the vector, 



parathormone related peptides, a DNA encoding the antibody, a recombinant vector containing the DNA, 
sctoc. a process for producing the antibody, and the application of the antibody. 
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mm* 

k ha****** k 

onm (l«) vflttstfaa (h«) vwtoffiaukxwt^b h«t*^» 

«*iTV^fehBft (humanized) Htft*® LK&tFHgl tttfCtt&t 

NA, atfVfWJ**t/L«XttH«l:3-K-r*DNAJI|B-r*. *&B3li£ 

>jm*a«*icia-r*. 
SftttS «: # ? X * * a li, ±SffiM ft #0 5 - 20% iz * b ns m 

(Quality of Life) < C Bfcftl-BBfcfMUfe**^. 

«tt«*i8#<CfeW«**^>^Ajlll«tt -fit:, ffi*g£tt0#«tt#iR 
iRB-T-t-J: 6 HHM (Humoral hypercalcemia of malignancy) #Kl£#3tl£ 
««l/fcB«0*W»3ScftffltlJ:6 LOH (Local Osteolytic hypercalcemia) t 
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btlX^Z (fDBttS&tFftBil-, f*J*4 69, 644-648 ) . 

Zt%kht\. ^(DfefttLX, aHCMTft «tt*<MfiMM*c 

B&mmtftsnxjii'V&ik&toi'bm ^&zrm^=f-tLx, pth 

; Parathyroid Hormone) fc^KT-&6fJ¥#J$*;l/;fc > 
BM^^K (Parathyroid Hormone related Peptide, rPTHrPj v ^ ^ ) 
tfMoseley, J. M. biz* t) j|W££ tl/z (Proc. Natl. Acad. Sci. USA (1987), 
84, 5048-5052) # 

PTOrPfe3-K-r*jBfi^*H$n (Suva, L. J. et ah, 
Science (1987) 237, 893) tOWffifrb* M V PTHrP iiig£?<D5g&tfl*77 
^>>^K£o'< 139. 141 &tf I73«07 5^»3ft»c,4«Ha*«#ft-r«C!: m 
MtfiCjfll^-c-^^^^tS PTHrP (1-139) ©IB£#j*KlSo' < ft* & 7 5 

(Baba, H. Clinical Calcium (1995) 
5. 229-223) . PTHrP li, N *tiHH$ 1 13 ftCDT 5 13 8 

** {pTH g UffiA^g 34 ffi 7 ^ yKSUffit-fcH^Tt, PTH 

ii£0 PTH/PTHrP «*#IC|t«-r« (Jueppner, H. et al., Science (1991) 254. 
1024-1026, Abou-Samra, A-B. et al. ( Proc. Natl. Acad. Sci. USA (1992) 89, 
2732-2736) . 

PTHrp \m * zmmimfr f)i^n^:t & ?nt^« *\ mmo* z 

'Ji4$tl6:i:fflP)^:^^/; (Burtis, W. J. Clin. Chem. (1992) 38, 
2171-2183, Stewart, A. F. & Broadus, A. E. J. Clin. Endocrinol. (1991) 
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71, 1410-1414) , PTHrP I*. »JEJB*^*fiJlt«C^»T*# <fc V *< 

PTH/PTHrP«*#|»aEC#fc||C#Sl/ (itHT, Clinical Calcium (1995) 
5, 355-359) . PTHrP **§£#C*££1-6 - K<fc U *>^^ea 

9 -ol*7** 7 * 'J c -C£>S, 7f-;^>^ 7 7— trflSttflsKJ: U 

»ftrtcAMPias* 5 ±»L^DT-r>*^--b* AdJgttft^ns. 7*x 

7 * V 1' C &7 * 7, 7 7 *^-f y h 4, 5- t'* 7 * * 7 * * - h 
»PUT-f ^S/h->H, 4. 5-h'j7^^7^^-ht^7^'JtD-^ 
*£b£-l±5. Ctif>0^^;Pt5a*CttG«af|**BB*1-6 (Coleman, D. 
T. et al., Biochemical mechanisms of parathyroid hormone action. In: 
"The parathyroids" (Bilezikian, J. P. et al,), Raven press, New York, 
(1994) page 239 ) . 
PTHrP li, ZtlbOi'tr+Jl'fcm&Z'frLX. HHM \Z&&$tl&Wj)\,i/*7 A 

CtDioK, PTHrP tt«tt«*C#5»*^^^Jfll««C«*CBBaUT^6 

* , <fc y < MfWH <o4> <c i. 'M* ia>a a mm * nx t * * . 

S1MJI((C#^**^>^Ajafi^(0«FfLv^^LT, Kukreja, S. 

PTHrP C#+&*WttJtl««:»#-r&i:, jfc+rt^^AS 
SatffiScAMPU^^Ml^UfeCfcfellftLT^* (J. Clin. Invest. (1988) 
82, 1798-1802) . PTHrP *flfeH KffiSS ?:^«[ U /c ^ — KTtf* 

ir PTHrP (1-34) «*^>«)A||ltf«:tt**^ V 
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VX<D£&ttM**:mzm&i<1ttzZtZn£LX^t> (J. bone & Mine. Res. 
(1993) 8, 849-860) . £tz. 4-228089 fc: h PTHrP (1-34) 

fchffiv^ffi* (HAMA) ii, JfiL^XtiffeiOTU^^-SJ^^^, 

D-^^«#oft««tt*fi»*its^*wifi*n^. *co-o*\ fit*© or 

(LoBuglio,A.F.et a!., Proc. Natl. Acad. Sci. USA, 86, 4220-4224, l 989). 

(complementarity determining region; CDR) tf)<*£fc h BBEflWtCfWIL 
T CBJiftj (reshaped) fc N qT«*««rft»T-5. fc£U ^BKioTti, 
If t h RT£ftf*<OC D R J: U -IB t CD v ? XffittcDtfljtUjfio'tt 
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&*ttt (ijMMt $ tifc t h mttKwn h r ^ y hew k -5 (i, 

C D R&tffii < -SBtf) F R©«'*5. C D R (*£ pj« 7 5 y KE^J K ck U ttt/ft 
**lT*?y, Cftfc<*M*J*ttEMfc»£*V\ CO/:^ 7^CDRS:fi» 
t5th ffifctM*!*, t (** t h C D R * ft*t * h St* J: 'J SI v 'ftfiJR 

fc hSWfc«#C-3^^Tli, SfcK. Riechmann.L.et al. .Nature, 332, 323- 
327,1988; Verhoeye.M.et al t Science, 239, 1534-1536, 1988; Kettleborough, 
C.A.et al., Protein Engng. . 4, 773-783, 1991 ; Maeda.H.et al. .Human 
Antibodies and Hybridoma, 2, 124-134, 1991; Gorman, S.D. et al., Proc. Natl. 
Acad. Sci. USA, 88, 4181-4185, 1991; Tempest, P. R. et al., Bio/Technology, 9, 
266-271, 1991; Co,M. S. et al. , Proc. Natl. Acad. Sci. USA, 88. 2869-2873, 
1991; Carter.P.et al., Proc. Natl. Acad. Sci. USA, 89,4285-4289,1992; Co, 
M. S. et al. . J. Immunol. , 148, 1149-1154, 1992: Rtf Sato, K.et al.. Cancer 
Res., 53, 851-856, 1993 *&m<DZ t. 

PTHrPKtt-fsfc bzummttobftx&hTs t&exttfci«©g**fc£sn 

^1-fchfifta#*ff»1-6fc^^«M*OX***^»T-*6 Sato, 
K. et al., Cancer Res. ,53, 851-856, 1 993 £#8a£>Ct) . 

fc hSt#<D3£*«< (CAM) ^^Skh/v^^^ft* PTHrPCfcf 
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««Mt«S**^hMfii*C»«$ixTi^t:hSft (humanized ) fltt* % K 

a*© l h Mtfi~mmi*(D l s&x&h m * wwt-r svm% # y 

NA, atfV«*t*fc»#y^^f-Kt:^LilX*a:H«t3-KT6DNAt 
£*g&*j£1-6. fc, «t>«HStt**l«^PTHrPC»1-6tft#fcJi«1" 

liC a fiM4> t (f <b ft* . 

fchtt(*DHEC«J* atfPTHrP 

?'J#^ 46 ft*7*yEEW**fcfc0tf*M r *>4V C*J«t LTfiC y 

*!HI& kM(t*OLiV««07l/-A7-^««]-4 1 
PTHrP C*Tt 6 V * y ^D-t^«#OLHVff«Offi«tt»tff« 1 - 3 
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i - 3 * u r ii, * ti-f nR^## 59-61 X'B.£ti&7 ^ j m&w zsbta 

tfmifbtlZ. 7U-A7-*fS«l-3£ LT(i^n-?nt hffift: HSU03868 

k hffi#S25755 ©7U-A7-*4fc*0fc0**#tf fetlS. 7 1/ 

-A7-^«tl -3 fcl,Tli*-n-Fftk MftffHSU03868 ©7l/-A7-^« 
«l-3t«K«CH-ofeo, 71/-/>7-*fI#4fcl / Tf;£khffi;ft 
S2S755 7-^**4 tJIBMicn-OtO^ff^tift. 

7l/-A7-^f«l:fci,>t, k hSW^«?xt^D-t^i:|S|^ 

££f^ *f§B8te. 7U-A7-^«|«tfiOKabat©aS(Kabat f E.A.et al., 
US Dept. Health and Human Services, US Government Printing Offices, 1991) 

£*>c. EW*#48-5iT-*$ns^rn*»©7 5yiiEw%* 

L\ k h S!fl:8t#<D L«jV««fedt,^'M^KT-*6. 

S^K, *SMB<*. 7U-A7-*«*«fHDKabat <0££K «fc 45 #§ 

07 5y»**y*'>-o*u, ra*87#a©7 5y«*^yD-r5/>r-* 

Zhiz. E9Utt« 52^55 -CII$tl«v^tiM7 HEM « ft 

thBYfctt#«)L0|VflWtftt/#y^^KT-*6. 

kS»t*(0H||V««©7l/-A7-^««l-4 1 R 
tfk hPTHrP i:»Jt*T«)^t y ^ D-t^ttfMHIVflKomitttCI 

i - 3 1 LTtt, ^n^me^s-i- 62-64 r«n*7 5; Mmnz 
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III (Human Subgroup 1 1 1 (HSC Ml), Kabat.E.A.et al.,US Dept. Health and 
Human Services, US Government Printing Off ices, ]991)(ZJS"t5 hiK&O? 
l/-A7-*fc**l -4&*<Dttf\ **)»L<l**tl?tiK hffi#S31679tf) 

Km^OL0C^«:^tM<'J^7 f ^K?r^t\ t h PTHrP KttfSl^SMt 

3 i: LT<±-t*l**lk hffi#HSU03868O7U-A7--*$IJ*l -3 
IH-OfeCO, 7U-A7-^i«4tLTIit hffi#S25755<D7l— A7-* 

T <* - t ft ^tlE^J # ^ 59-6 i T-« S ft 6 fc 0 If *i * . 

***«f#y<:7*K*#t.\ th PTHrP ^»-r6Hhffl<kfiW*<0H*T-* 
S. CJWtOtttCrlW, ^^-A7-^^«l-4a:LT(iHSGIII tc 
RT* b hSM***07 L^-A7-^«« 1 - 4 E&*<Dt,<D, * LTffittttifcfc 
«* 1 - 3 t l/Tli*ft-f*i«*J#* 62-64 fl$n67^ 

$*>k* *jma % swtt^«< % raiettapxt^t PTHrP 

R PTHrP »tft(it hO«l«E)jMCftt&C2:^ira«; t k NJRO, t: KSHfc 

a*. **7tt*, ^-r-7*-rxKtt»«:ift#b. K«t*ttsv«a 

L86X10" 7 [M] ttTOMItK. 1.22xiO''[l/Sec]*T0 
^LT6.55xl0 4 [l/M.Sec] ^±©IS^it*SjRfc WT 6 feOT- 
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£<bK, *&BJil^ bhPTHrP Ctt1-*v^**/^D-^;t,M#^LISV 
^DNAt^S. LHV$I«S^H^V^i:LTi^ *fteftE?'J#^ 45, 
&E?J £ £t»* DNAtlT lifiW^. f*E?J#^ 65 T*f! 2 ft * tf £>ft, H 

a>*^tf*>ft*. 

i£Lfc* KT* DN A 4: L,T<iffl*tfEM** 65 T:«£ft*ltt6Efl|fca 
fct,0**¥tf <bft, KH||* 3- HT*DN Afc LTIttBM## 57 T'£2ft* 
Jfi3SE?iJ * £ t <D (f tl * . 

3 - K f* &£E?iJ fc * tf D N A t LX (iE^JS^- 66- 74 T-* £ ft* l >1*ft*> 
©ifiaSK^J £ #tf <D*W ft, HiV^$:3-Ht5 &gE?'J i^DN 
A £ L X f±E?J#*§ 58 X*H$ ft* t» CD*>W <b ft*. 

ZhlZ. CW##47-55-C**ft*v^rft*»<OT5y|IEW«:3 
-KT*WHEH**fc, khSMktt#©L«V«*©DNA"CA*. &DNA 
i: LTii, Eiy#^66-74T-*$ft*^rft^O^SE^J4:$t»t©*^«f 
ft*. 

E?y##56T-£Sft*7* y&E?J*3-K-f *. k 
h mtftftCO H ft V#J*<D DNAT***. J£DN A i: LT f±E?J#^ 58 T*2S $ 
ft**MMfc*fctp©tf*lffcft*. 

$?>C, WEv^-fft^DNA&^L^ftA^^^-T-**. 

Zbiz. ltTEIi«IA^^^-tl«kg^H|g«|$ft/c»KIEai#:T'* 
*. 
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S&fflji^ ^ K 6 * ^ 5 ii t h fifctt* * &frt h C 4: ft &m 1 * 

i/tf*y>j(ii***B»e>ti*. «o-c. **wo8t*^ ±EJB*«*^»i-s 

«*X lift * ;l^> * A ifilSig U < ttfi U > HHttffi*0«« % I" 

s*. siml m. bk&. ffi&Bft 

1. PTHrP i:»t 7* ; ^ P-^«#OW 
PTHrP h^*7 7.*:JV □ 8WC jt« L ?> ft 

»<bft*/W7U K-T*»6 PTHrP «*«:«rJI»tcia*f Stt#«:a^-r*^n 
(1) fliIS<DHg 

»»0>*SCJ8^* PTHrP £ LXlt. »**DN A&3UMfc*£j*C<fc V H« 
U/c PTHrP COT ^ y»ffiJ»J^^:iBSSU< li-S&O^y^ h\ XI***^> , *AjfiL 
fi«r»jBT**»JS^)iS*±*«4*0 PTHrP fcfc # *Wbft*. £*P 
CD PTHrP (Kerap,B.E. et ah, Science( 1987)238, 1568-1570) 0*1-34*1 
<DT^JWifrh*Z>*7*Y (PTHrP(l-34)) fcfiW t LXM^Z Z fc**T'# 6. 
«C«. t h PTHrP(i-34)(i, E*«*75T-*3ft6 7* V»EflIfc*Tf 5fc0> 
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(2) ftfifttfffifM&HfeOWR 

;k by^*2fo«a»»ca*-r«. stmt. wet*toismvt> 

■bit-, »*L<<*4-2i Biwwi»-e**-r6. 

SKMftaoSSfcLTii, ^»ft«, ElA(x>tf-f A-fAy 7*y-t 

(4) fffl&fit£ 
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> - ^7= > - U ^h7>^7x7-tl^IU, t 
'7^yrU>-f^>'> (HAT) ttJftCMt'i^i^^US. 
5XD-v»ftJi. RC^»©8*(Dtt]fcl*. fllAtf. P3 (P3x63Ag8.653) 
(J. Immunol. (1979)123: 1548-1550) , P3x63Ag8U. 1 (Current Topics in 
Microbiology and Immunology (1978) 81:1-7), NS-1 (Kohl er, G. and Milstein, 
C, Eur. J. Immunol. (1976)6:511-519), MPC-11 (Margul ies, D.H. et al., Cell 
(1976) 8:405-415), SP2/0 (Shulman.M. et al.. Nature (1978) 276: 269-270) , 
F0(de St.Groih, S.F.et al., J.Immunol. Methods (1980) 35:1-21), S194 
(Trowbridge, I.S., J.Exp.Med. (1978)148:313-323) , R210 (Galfre.G. et 
al.. Nature (1979) 277:131-133) W#miZVM 2 tl* . 

*>*l6«fM*ftPBS , DMEM, RPMU640 «(D««2Id«Ktt(lBai/. 

y*a»-0||iML jt&iHIlftff 3 :i:i:<tU Btt£i-*ffitt££ifflfl&ftH 
ST*. 

fflM*£l±. MEM , DMEM, RPME-1640 «««^«>lkMlkttM«ilk4i a e, 
3 XD-vH»fc MJt 1 : 1-1 : 10 T«£ffi»M0# 
30-371C-Cl-15»ia«*feS-tt6Ci:CJ:oTlT*3ti*. *fflfl&Jtt£ * {£ 

Jts-ttSfcftctt. 1.000-6.000 o#»jifi/>^y 3-;k acy 

-r*£fc**"C**. («*tfx|/^ hD#l/-'>s» ftfflffil, 

&ttJK<DflUHft&£jE ft ffl ^ X i: 5 x □ «afl^ t ^tt^^F^r^ C 
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(5) /wyiJK-7©I^^n--yy 

*i, **x;u:«fc«Jft ( HATJ»*&£) tip*.. Wfcig^K 

(6) *y^D-^«*©»K 

»»»«»c*j^-cii, /w^y K-7t io-20%9s/Mrjiuwt** rpmi- 

1640 «M. MEM JS«l Z^UlLff**«on«MBtt«««4ir% 3tfccDiS# 

*# («Atf37Tc, 5%co 2 mm) -02-i4bwjmiu *<omm±mfr*>m 

( 1 ) thPTHr Pi:Mn7^7€y ^D-t;Wt#OVMi K+* 
&2SE?J t *to DNA CD * D > ^ 
(i) mRNA0)£9S 
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t h PTH r PC^nT')^^; ^D-^Hft*(0V«i«^3-K-r6JIIt 

0J*tf^7-^>-liiln>& (ChirgwinJ.M. h. Biochemistry 
(1979), 18, 5294-5299) . AGPC& (Chomczynski, P Analytical 
Biochemistry (1987), 162, 156-159) ^Ui'JiRNA?: £!S£ 1/ , m RN A 
Purification Kit (Pharmacia ttS) CJSf*$ ttfc 01 igoCdD-b^D — AX/* 
>^7AfCJ: UmRNA*Wt6. Quick Prep mRNA Purification 

Kit (Pharmacia ttK) 4|V^:i:i;j:iJ, ±RNAO»iBltfttgr m 

(iOcDNAaMKBtCfflNI 

±E(i) mmRNA^f,, SK«*«tff^-CLfl&tfH««)Vfi«K 

fc % tt6 c DNA^-tn^n^fijt-r^. cdnaomh ongo-dT^^-f v- 
x»L«c««*i/<i*H«[c**i:/wyy5r-f x-r^aa&^-rv- (#j 

cDNA^jSRlSii. WBmRNAi:75-fv-i:*S6U £IE^»J*<D# 
£TT'0iJ*(f 5 21CT?3 OfrOSJ&fctr?. 

cDNACDiQ*Iii, Lfc&tfHfa^dS' -Arapli FINDER RACE kit 
(CL0NTECHtt)4ffl^/c5' -RACES (Frohman.M. A. h, Proc. Natl. Acad. 
Sci. USA 85, 8998-9002, 1988, Belyavsky.A. b. Nucleic Acids Res. 17, 
2919-2932,1989) i:«o'<PCR Wtf*5-*a«M6) KXfflZt&to 
*6. ±KT-*«U/ccDNA(D5' *«CAnpli FINDER Anchor 

(EM»#4 2) fcMSU L«Vfl[«&tfH0iV1l««3-K-re«XE9ll« 
^DNA (ttT, L«V«**3-KT*««EM*#t?DNA* r L^Vf 
#<DDNAj XI* rLEV«H«:D-K1-*DNAj fc«E1"S - 1 fc&S (H 
■ V«*. CWVCO^ttPW) ) Co^-CPCRtffi. 

L«V«*ODNA*Jt(i-r*fcO©^-r 7-tLt. MtfAncho r 
^-fv- (E*J»*2) XtfT^ZftflcOLlHAai^lirW^ (CA««) (D« 
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MLCy?^7-) fcJU^edfctfdSfce. H^VfI«<DDNA$:iili-r 
S/c&^y^-fv-fcOT, WAtfAn chor^7>f7- (E^JS-f 2) 
MHC-G 1 V- (IB?iJ#-t3) (S.T.Jones <b, Biotechnology, 9, 

88, 1991)*JB<r*ec:i:* s Si5*e. 

(iii) DNAOMH&tFttaenoftc 

ttfc-reDNAtffifcSJ'JtflLfcfiL DNA<D@i|Ofctf»SlfcfTV\ ^**-D 

n a caw-re. 

DNA£>*j|&t£, lMR0>*y h (ffUliGENECLEAN II; BI010I) fefli*Tfr 
;btt*. DNA^^^-r6/c«)<D^^^-DNA(Cii^ft]£Dt,^ (MAtf 
PUC19 . Bluescript^OfcE^* - fc*«t?*e. 

WKDNA*:±K***-DNAi:fc, ^tt®7-f ^>3 b (SSS 

H) «:«^Ta»$^ *C, »fcfte««U***- 

fc*»®JM109 «S(r*ALfeft7>^>y>»tt3D--«:a*|[U 
CSo'^t^^^- DNAfePSK'T'S (J.Sambrook, et al., "Molecular 
Cloning", Cold Spring Harbor Laboratory Press, 1989) . Btf)£'?Z> D N A 

cd&&e?ji±. ±E^^^-DNAt«a»*-eiBftLfc*. fi*n*» (MX. a 

S'-r**^*) CfcUifeCTe (J.Sambrook, et al., -Molecular Cloning", 
Cold Spring Harbor Laboratory Press, 1989) . #£93T'I£, £ft)i£2IE?>Jifc 
£SSS (DNA Sequencer 373A; ABI ft) fefll** C e. 

(iv) ffl*tttfc£»* 

tcattttfewur^e. -rfc*>*>, tnfti4o(07i/-A7-^i« (fr) 
3 -pou rt*«*. +*Jb^«»tt«£«* (cd r) juyattsn 

T^e. FR©7^y»E5>J«*Jt*«-fe<«#*tiT^e*\ CDR«« 
0>7S y»BW©K#lttl*a«)T*^ (Rabat, E. A. h. Sequence of Proteins 
of Immunological Interestj US Dept. Health and Human Services, 1983). 
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^ft£Kfitf#£ fltFR li*f £ &-T*P*tf> 3 m<DC D R i: ^ic^^SP 

^gfttfCDT^iEfitf'JfcKab a t ^(li 'J tfM&Sn/c*ni*<07 ^ y SEfJ 
tf)-r— X ( TSequence of Proteins of Immunological Interest J US 
Dept. Health and Human Services, 1983)C$>rii^T. ffl^^SS^SCiiC 

«t'jcD R^tEv-di-r^ 

(2) IrtvtfiftnmZL*? 
«J ©J^ClSE-raci:*.**. ) XtfH«VW**3-K-**DNA«fr** 
TH r PMttmbM. 

-6 V Mi, ^ p — >{fc $ tl/c c D N A 6 V^^'J- y-ifi^JS: tF V fS#© 
EW «: k h tt# C * 3 - H -T 6 EW Wg L/ /= ft. MUmmm ? * - 
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««*3-K-rSDNAatft: h L«C«*«:3 - K^TS DN At^t'JBR** 
7.H«V««%3--K1-SDNA&O f V: hH«C»i«%3--H"r6DNA%*t' 

>-f#-C««LT*^7«#ftBa-r6 W09l/l 6 9 2 8# 

•>^L«V««*3-K1-*DNA»tft hL«jC««t a-Kf*DNAt, 

t * y - y-E nutcr \z v * x h m v * □ - k t 5 d n a & gf t h h as c 

*tt*:i-K1-3DNAI:**-©f6****- («Atf. WO 94/1 1 5 2 

(i) #^78t«H«0«* 

fllfcat'cDNA (filT, TH0[V^*OcDNAj fcfcl^) fc, k M)t#0 
HglCfllKfea-K-rsaaEWfeftfy^ADNA CJttT, TH^CH^y 
y ADN Aj fcfcv^) XliSM««:3-Ht6cDNA (J*T\ TH^Cfl 

«©cdnaj ft^as^jfta^^^-cHA-r^cfcicjiywft 

(i-a) HaCfWdta-H-Tfty^ADNAIrAb+^^HMJMl^^- 
HWa-H«*Oi:wTtt. flIAtfH E F - PMh - g y 1 (WO 9 2 
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/l 9 7 5 9#H) XliDHFR-AE-RVh-PM 1 - f (WO 9 2/19 
7 5 9#M) 

A"f 6 K & »J> PCR^(^ck»;KcDNA^^§ fcifeSEFJ £ 31 AT S C t ** 

kzi^-tv-y-^EW^^-rs.t^ciati-b^pcR^T-rT- r c dn 

±ffi»»'<?*-fcifALT. HflCMfc (Cy lflWO t3-K 
(i-b) H«*3-H-r««UIKW<:*OcDNAfe*f *^9H«*a^ 
H«CtaJ« (0»J*tfCY Iff!*) ^3-Kt5cDNA$:ft6M^^ 

-f£. WTOi^cLtl^ts:^^^. tihfflflsPMiflW* 
©HSIV^S^t hta*HfliC««CY l<oyy>DNA (N. Takahashi, et 
al.. Cell 29. 671-679 1982) 3 — HtSDNAfett*^^^ ^-DHFR 
-AE-RVh-PMl - f (W09 2/1 9 7 5 9W fchSMbPMl 
«*L«V«oyyADNAtfkhtt*L«ictlC«l«©y-/ADNAft3-- 
KtSDNA^tt'SI^^^-RV 1-PMla (WO 9 2/1 9 7 5 9# 
m fcfc*ALfcCHOWS*^mRNA4WU R T - P C RftCJ: U . t 
HSHbPM 1 SMfrHHVfWfcs- KT6 c DN A&tf h«#H«C«i< (C y 
1) fcs-K-r* c DNAfc*D--=>^U Rc DN Afc»£&«KB3&MI 
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::t*, 7-)7H«BV«*43-Kt4cDNA«:. t hfflfcHIBC«#C y 
1 *u-KT£ cDNAiiS&jIjISf SKfcfc'J. HHV^ia-HfS c D 

it If, ^cD N A<D 5 ' -5feJaJCaS«C«IIIR»*<OS«d2W€:^-r*«fc^<C, * 
OTC?a*t «t<i"*/sat)l-Kc DNAOlHJfin K>II(i:Ko z a k3>t 

ttbiS^&ifiSET'JfcKc DN Atri»AT6. 

fflSUT. ±EH«C««C y 1 I: d - Kt* c D N A tiMtt, pCOSl 
XttpCHO l or4:t»^^^-tc#A1-5wa:C<J:*J, ^7H«3- 
HtScDNA^ Ofe%^< * * - «*T 5 Z t **£b3fc*. 

t htt*©L«(C««%3-K1"6^VADNAX(icDNAi:«:3tlSL, 

(ii-a) *y-7L0[A»«:3-K1-^cDNA$:^O«^^^-O«SI 
T**L«VtfJ**:3-K-fS cDNA*£fc£^?*-*tfl3i-f SK*> 

«*f£ ^cDNAOS' -**^a^«c#JRIP*eOB«Eiy€:*1-*J:^l- 
*LT*S9J»*fc*<-r*fc«>©Ko z a k 3 >-tr >-**E#l«:*TS "5 
lUfcPCR^T-, Xtf. 3' -^ttdafiS^IHISMOBME^i&^-r 

«»EJiJ«:»cDNAi:lAtS. 

M-ig;i£Cfti**:U-K-r6 cDNAIi, &&&E*]fc D N A^fi&fl&T'^ 
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*fJi0>7*f V*-f 7£LTMc g + Ke + Oz" (accession No. 
X57819) (P.Dariavach b, Proc. Natl. Acad. Sci. USA, 84, 9074-9078, 
1987)tDtO^38tR0T%^^^--^<l^i:ffii^wi:^ £ t 1 ^$ o ^fcicofc h 

L*A«C«^ 0»J*tfMc g+ Ke+ Oz~ OcDNAfcHm/: 

-T7-MBC 1 HGP 1 (E«*#l 1) MMBC 1 HGP 3 (E?J#^ 1 
3) li-fc>*DNAE«**U MBC 1 HGP2 (EJWf 1 2) RtfUBC 
1HGP4 (iE5iJ#f 14) ti7>^"t>^DNAE^J^WL, "ttX^tMD?? 
j-?-<nmffilZ2 Qfrb2 3 b p(Dteftf$E?J£^T*ftCg9:JH-*. 
MBC 1 HGP S (E7U#*I1 5) St^MBC 1HGPR (E^J#^ 1 6) ti 
v-fclfrWUv MBC 1 HGP K M B C 1 H G P 4 4: *tteW§EI 

PCR^^ffl^t. 4*0^7-fV-fe7t>^y*t, ^iS(DcDNA^ 
U SfcK*»7^v-felinAcDNA0>mMfcff 9. PCRi£C<fcS7-fc> 
MBC 1HGP1 tMBC 1 HGP 2, X&MB C 1 H G P 3 tU B 
C 1 HGP4t* s *©*IW9EWCJ:y7--!;>5 r U MBC 1 HGP 1 -M 
BClHGP2»rtfi:MBClHGP3-MBCl HGP4iW4J«Sn, 2 
<bic % &tf*<D*§fcftEjyc£9 7--y V^LT, «±£0t: h L«UKC« 

JMWSMT-fcWU *c>i:pCOS lXlipCHO i©ri:*»a^^*-ic# 
(ii-b)*>5 L8Ufit£ 3- c DN A *#fc£3&/^ *-CDfllSI 
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•7$*L«V1W**3--K1-<6c DNAfc£fc*«***-*«*1"*K* 
/:U, PCRHCJ:'J, 1$ c D N Afc«MS&*MBMfc»Al-* - i: 
0J*tf. &cDNACD5' -**«caaft«WH»^B»12W*^i"S«fc^^* 

«*EW4»cDNAi:*At6. 

T^XL«V««^a-K-rSDNAi:iIM$-ti:S/c«)©t: hLMfffftCffl* 
%3-h'-rSDNA(i, MAKyjADNAfcft&HEF-FKlk-gk (W09 2/ 

1975 9#$) ^feoa-reck^as**. 

PCR&KiU, LMKgjCHWfea-H-rSDNA^S' -*^^3' 

L«V«Wt3-K+6DNAkL«««C««%3-K-r*DNAfc«:a«fl/. 
pCOS lXtipCHO l©rfc*a«***-CJ?A"r«Ci:fcJ:y. 

6. 

3. kMfbSt^ll 
(1) fchtt#fc<D«Htel** 

abattlU'J, !ft#£>FR<D&£, 7 5 ioT#«3ftfc 
t: htd*©^^^— ^ (H SG : Human subgroup) (Rabat. E. A. h. US Dep. 
Health and Human Services, US Government Printing Off ices, 1991) £CDifc 
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hHfcVWaflDJf^Ji, Kabatt»i:J:6HSG»ai:J:0. HSGI- 
III Ctfg-TSC h PTH r P € y ? D-*;UflH*H»V 

fcbL«A«V»*{i, Kab a t &IIJ:6H SGiWfcJ: »J , HSGI-VI 
K*m-r*Cfc**m*, 7^«khPTHrP«^D-M«t#L|l^«IV 

^T, T^fit h PTH r ^D-^«#fet MHt-reBKIi, 

(i^y -jjjVA h??**— (Chothia C, et al.. J. Mol. Biol. 196, 901- 
917, 1987)0-&"T* F R£)fl*j£fc*f-f * t h H* V«*fc fc: h SHtttttOflWI 

tt©K^3>«fe>^XEW* 5 *^wi: J:0, ^Df^>- r-* • xv^Kftfc 

(2) khSlfls!(l{t:V«Wt3-H1"6DNAOB«- 

fchflM*v*WW>FRfc % tUftDHW:!^*:^!^ zzx\ H©v 
««<dfr4:ut:i^ wffr-'fiu izm-r&m. mz.tt s31679(nbrf- 

PDB % Cuisinier A.M. Eur. J. Immunol. 23, 1 10-1 18, 1993) &fc£)FR£3l 

■ascpe-ftFROKJttb^tfftwk^-e**. L«v««<DFRi: 

UT«U hffi#H S U 0 3 8 6 8 (GEN-BANK, Deftos M h. Scand. J. 

Immunol. 39. 95-103, 1994)S*0>F R 1, F R 2 TkW R 3 fc, KYffltSl 
5 7 5 5 (NBRF-PDB) 6*0>F R 4 tJtKftlcn-tt F R(D»rtt t b 
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b hSM*S 3 1 6 7 9f£, h»JfcffiR<0 c DNA^-f 7=7 U -J: 'J ? 

(3) th«ft«#Vf»«:*t»#y^r^HOff« 

R) «*A*thi*fl)feOT-*'J. V«J*<D*9ttl$zfc5£«« (CDR) 
63fe©t©-e*S (HI) . **W(DthSiftSii*:OVtil*«:^t/#y^^h' 

C fi» * tlT t ^ $SI2?J 4DN A£tf«T-£tf U PCR^CiUbh SMfcflt 

*v««©DNAfcf|s«i--6ci:^-e**. t^ke^t-^^ 

-*irS»£*vC^a»*li, *<07^ yHEW«:*C Kabat, E. A. £>0>$&& 
(US Dep. Health and Human Services, US Government Printing Offices. 

1990 i/T^stt*<03 K>flw»*cgov-c, ±j«E*y*airrswfc 

g tfjtf) ,* ij * y ^ H fc 6 w £ **T* £ S . 
fiTFK. mLltth\Z h«#ODNAi^^Aftt5*^©, PCRffiCJ: 

(i) CDR-^77r^>^ 

0 2C*rtci:5tC> V*^3-Kt*DNA*iFRK CDR K FR2, 
CDR2, F R 3 % CDR3&tfFR4fca-K-rSDNA(0«Ta^$nr^ 

*r. ^n-encocDRc»jet6T^^s*oDNA«^«:^"r6. c 
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(OT^XCDRl i:t hffi»0FR2r:/W:/y *^Xt6EMfe*U ^7 
r< yf-Jv-i T-EI4, 7>^-t>^^fp]OCDR 1 fck SffiftCDFR 1 K/n 

F, ^77f-f>^7-f7-Di:Gi:o^Tt > B«) (02(1) ), 

F R 1 <D±*©«*a F R 4 ©T*01»« C/W 7 'J ^-T X+hZt * 6 

T*£& (Sambrook,et al. , Molecular Cloning: A Laboratory Manual, Cold 
Spring Harbor Laboratory Press, 1989). 

Dfc*»r9-f -e-Mfcfcfli^Tii-pcRtfT^. *<d«*. -tn-enwitA 

— E, iffrB-F % ■f*C-G2kOW*D-H**»«tl6 (02(2) ) . 

E OT«0-»0*«i: J: ^K:«tf*nT^*©T- (^7r-{^ 
^^T-CiiF, Di:GCot>Tt^) , :itt<btf)&r#l4, a^UAff 
■CK«?*1t*ZkCJ:y, -t*i-fn(0«}i»EWC7--U>^L, PCRfcfr 
SCfcllJrU A*»6H*-CO«***-r«DNAHT*>ry-T*wk*«^ril 
■C**. *LT, VflMt*3-H1-* l*©DNAK** s »&ftfcfcw*-C#» 
y^-T v-AtH^iO^, H=PCRtf7*w*:C4>J. F R l - 4 (it: h 
0)£<DT-****CDR 1^3(4vtf*fc*0>t,0>fcfco/;:fc hSSlflift VftJ*fc 3 

49, Btt©#y<y^H*»«Ci:* s -C** (02(3) ). 

(ii)fchfiftH«V««t3-KT«DNA*tf»«^^-©«* 
*« W -C 14, t h Sftfftfc OMf B <c * t h fttttf) H ■ V «** 3 - K 1" * 

DNA435«*^A*+*Ci:^-e*«:^fcd?>, iOTN AliHilVfttt* 3- 
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K«DN A0±&2E?y £ D N A £jfc»tr£jS P C R *C <fc »J «*+ * d 

y III 3 1 6 7 9 fc*^*PMfcfc*"r*. h ffif* * USES L T 

k HSMfcH«V«««:3-K+«DNAfc«»-r6fc«>(^ flf!IAtfEW#%2 3 
^P>2 6(C/Tl"4*<D7 p 7^V-t;#{+Tttffli--5. ^-TT-MBC l HGP 
1 (E3I#*2 3) MMBC1HGP3 (E?U#-*t2 4) fi-tr N AffiJiJ 

fc*U MBC 1 HGP2 (EM#*2 5) fctfMBC 1 HGP4 (E^JS^-2 
6) &7>*"fc>*DNAEM4*U **l«l07?-f T-OBiC 1 5*^ 

(E^Jif 27) . MBC1HVR1 (RJIJ 
2 8) &M BC 1 HGP 1, MBClHGP4l:fftfnfflW^J%*l 

«V*-t\ 4*©^7-TT-<:7-t>^y*'tt«±«©cDNA^aL, SfcKtt 
»:/5^T-feJnADNA<DJMIfcfir5. P C RfciC J: * 7* >7l> £ tt, MB 
C1HGPUMBC1HGP2, XfiMBC lHGP3i:MBC 1 HGP4t 
tf*0«»SlE*IKJ:y7--y MBC 1 HGP 1 -MBC 1 HGP3 

Sr#i:MBC 1 HGP2-MBC 1 HG P 4WW"**^«*4l, &5Ff#CD 
fflttWEfllCJ: U 7--U >^LT, ^££0>k hSMtH*V«*0DNA**£ 

«CyL Cy2, Cy3X<iC7 4 fcPtfSw 

lt?iaoj:-5(;LT«l^t/ck hSft«*H«V««©DNAIt MOUhfit 
#H«C««, 0y*l*k hHgiC1SJ*Cy l«*ODNA^ajtef 

-K + SDNAfcJMtU k hfflftHaVWXOfk hH*C»«ODNA«:A 
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t:hffi#HSUO 3 8 6 8 *t*£J£ LT t Ml{kLSIV|I^DN Ktm^Z 

^7^f 7-MB C 1 L G P 1 (EJIJ##2 9) XtfMBC 1 LGP3 (E^JS^ 
3 0) fi-t >XDNAE?tJ^tl, MBC 1 LGP2 (EFJ#^3 1 ) RtFMB 
C1LGP4 (E?iJ#-^3 2) l£7>^-fcV*DNAE?iJS:*rU ^tl^ r n^D7' 

^S57 f 7-i'v-MBC 1 LVS 1 (E#IS#3 3) . MBC 1 LVR 1 (ffi^J 
if 34) liMBC I LGP 1, MBC 1 L G P 4 t ^Jv^ftttHfcEM L 

-easy, ^n^nM^^iKiR»3iitos»KWfe^n-rn^^^-5. PCR&fc 

ffl^T, 4*CDy7-fv-5:7-t>yV$-y:^±^ODNA^fi!tL, 

^5-rT-^iaADNA^Ji*i^fT9. PCR&cisr-tr >7u fcti, mbc 

1LGPUMBC1LGP3, XliMBC 1 LGP2 tMBC 1 LGP4i:*i 
^^♦9M^iB^JiC e fcUT--U MBClLGPl-MBClLGP3»r 
^TtMBC 1 LGP2-MBC 1 L G P 4 Br** 5 £j&£*, &BrttCDt§ 
»»EW^«t y7--U >^bT. £±£<Qfc hSftH«V«««:3-KT6D 

NA^*$ns:i:*}it, 

■TE0 «fc 5 C U X«» 1/ h Sift«# L«V«*ODNAIt ft £<7> t h fit 
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*-r*©35»tWfe*»C-r6»agkUT, M^OyHVIWHIL (Ohtomo, 
T. et al. Molecular Immunology, 32,407-416,1995), fltB-ta^Wfl-C**. 

ft*OF R«*©W^fc««*fctOt 3- H1-«DNAfe»«U hSKfc© 
B 3 «fc 3 FRl»ffFR2ttfch«#**-e*6**FR32fctfFR 

«UM^yyKa#^sn. fit, 

KT^DNAtrJia^^^-ica*^*, fchStftffi#*-«&C£&*i* fit 

Atf^lDgttJCrp^TtfcWL/fcMf*, FR2MFR3IZ, Sj§f/<t7^ll 

*feE#tt, F R 2 JktfF R 3 «W«r«g*C Wf * 7 ^ V B**#ST * ^ * 
*5j|3J^L/, Kabat, E. A. b (US Dep. Health and Human Services, US 
Government Printing Off ices, 1991) \Z X U ntztK&<D7 ^ J g?#^<D 
g36, 45&tf 49#i£>7^K (F R 2«J*C#£-TS) , EtfK»87#B 
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** t « # y * y f - k tt, E$y*# 47 r-a $ n s 7 ^ j be*i & * t <o-c 

;:<D^-^3>a*:£$i:LT, F R0i*< o*»tf)75 US* 
£H<D?*Alis I«J0*I**SAI, «fc3 ti-675 J&t*- K1-**U 
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NAt*. (fiWAJi, WO 9 4/1 1 5 2 3#&) i:«AL, 

hSMbHSlVfcJS&tft: hH0^fl#fc=i-K*6DNAfc£fcfem'<?*--. 
7ffi{*Xlifchfi<fctt#*«*1-S W09l/I 6 9 2 8#i). 
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L8C1B«*3-KTSDNA*#-^*-cafSU fl£&ff±Mtt6ffX 

D-->^n/:cDNAi:SJE«7')^'J-^-B«ilffi:7')^H«Vfl 
tt&tfb hH«C««t3-K-r*DNAfc, T^^'J-^-EWMtfCT^T. 
LfllV**»tfk h L«C««3-H1-*DNAfc*#-0JH!***- (« 
*|£ WO 9 4/1 1 5 2 3#ffi K»A"T*. b hBfcftfcCJMltltt, b r- 
SMfcH«V«*2fcffb KH«C«M::J-H-r6DNAi:, b hSMfcLUVfli* 

atfbhLacflrwtn-H-rsDNAfct*-©**^^^- wo 

9 4/ 1 1 5 2 3#i) C»At*. *LT, :n^O^^-t)B^T«« 
k«»K6tt U l<Dfl2BIE«S ftfcfci fe -f > - b'tfXtt-T > — b* h o "C* 
L T § ft £ 1" 6 * * 7 X I* b h SHfcfltf* * £j£ £ it * . 
&±0J:5CLTBttfc1-6**7fit#Xttb mft*(M:3-K-r«DNA 
T*H«j(ILfe*|[«E*#«:iS«U »£L/c4M 7»M*Xttb h8Mb«Wtt. 
*fflfcfcXf*IBIft**> #8 C £ -e»»-r -5 C 4: **T- £ -5 . 

yDT-rVAT^D-^^^A^ffl^TfT^C^^T'tS, *0>ft£, ii 

e h pth r Pi:^t6*^W> 7^Xlit: hSHfcffltt*»rr$fc*> 

B. «Atfcos«»xttCHOiaus*r-*«#n«. 

«Ct**-et«. gVLtiL b h • 1M M#n*-f;U*iM» (human 
cytomegalovirus immediate early; HCMV) ^D^ — £ — £ REIT'S lA\ 
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HCMV:/D*-*-fca#T««a***-0>0!Kfck HCMV-VH-HC 
Yl, HCMV-VL-HCK§t'*o-C, p SV2 n e oi:i*titO (W 
092-19759) 

s^5 7^-f^4 0 (SV40) &£0>«>-ou*7n^-*-* 

t h • tfV^^K • f-x-> • XD>y->3> • 77?*-l a (HEF- 
la) «cfcf©»JL»*IBBS*©^n*-5r-%IB^ti«J:ir\ WAIiSV4 0 
©rot-^-«;Mtfi«tli, Mulligan <b<D#fc (Nature 277,108,1979), 
HEF- 1 a7o*-*-*«M!1-S«ifcli, Mizushima, S. 
(Nucleic Acids Research, 18, 5322, 1990) 6 3 

-ess. 

ox sv40, tfytf-T^-ou*. rfy)^^ 4^<t:* 
d-7>)^^ (bpv) w><D&*<ot<Dzm^hc£&x-£. 2biim±.m& 

*h7^7x7-tfAPH (3' ) IlXttI (neo)Ifi?, 

±— bf (TK) itfr?, *M#*>f >«^7i>^* 'J »^ h 7 >X7 

i7-f (Ecogp t) M5* % ^HKD«Ki7cP« (DHFR) igfc^S 

5. **7«{fcRtrfchffitt<*©^ 

(i) m&nmmmz. 
#btitzttmfc»<nm&<DM%.i& el isa «c«fc utr-^w 

ffi#«£81£<D*:tf)<DEL I SA:/U-h*#CD<k9KLTgP!S1-6. EL I 
SAffl96^7*U-h (flUtfMaxisorp, NUNC) CDS-ft*. 01*1*1 H g/m 
10«KCPSL/ct¥ttb:M gGtt#100 /xl "CMftti. 200 /il O 
*l^y7 7- (011*1* 50mM Tris-HCl . lnMMgCl 2 . O.lMNaCl , 0.05% 
Tween20. 0.02% NaN 3 . l**M7^r-/ (BSA) , P H7.2 ) T'^D 
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'y*>^<0&, #^7«t#, M^'Jy Ktt#il/<ttk hSftfltttfcfBSStt 
fcC0S-7»BSl/<ttCH0IBil©*«±jri. XttllB**7tt*. 'M* 7 
Ka**L<l*V: hffl{ttt*€:«»*RL-C*^lclinA, *K7^* ';7;t■ 
*77*-«^te*¥fltfc M g Gtt* 100 Ml fein*. lmg/m! OgR&fc 
(Sigma 104 , p h D 7 x=/Uy SIGMA ) fcflD*. fc£ 405nm X'(D 
(k*JttT-f ^D^U-M;-^- (Bio Rad ) T-«STS. 

Kfcl/T, Hu IgGIA Purified (The Binding Site) fcfflt*& Z b&X't 

5. 

(2) ftAtSdlgoaiC 

LISA19 SKzfU-hO&Ki: 1 Mg/ml ©MlCHRUfek h PTH r P 
(1-34) 100 Ml T'BtBflrr*. 200 Ml OW^77-'CyDy*>^0 
tt. »4 7Vy K»#«L/<ttfchB{t»#f:5Bll**fcCOS- 

7tt*Sl/<ttCHOIHft©*il±ft, Xtt««^^7^ M^J-;K«# 

< <ib h Wb«#tjRPi#RbT#^cjnA, ace 7** u 7**77*- 

t'^t^t h I gGffittlOO Ml fciffl*/ lug/ml (Sigma 
104 , P --hD7x^'J >gt SIGMA ) fcio*., 405iun "eo**** 
v-f^nyiz-hy-^- (BioRad) T-jftrfS. 

(3) *fai££<D«I£ 

#W«IBBI*ROS 1 7/2. 8-5«& (Sato,K.et al.,Acta Endocrinology 

116, 113-120, rnnwcfiizttm* 1-4**, Rosn/2. 8-5 

mm** 4mMOtKD3^l/>fJPJ*U PTH/PTHrPl/t^-$: 
lmM©-fy^-l-^f^>f> (IBMX, SIGMA) 

likhfift8t#SPTHrP (1-34) i:««*U &*n#i:PTHrP 
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( 1 -3 4) (Og£«fc£fiK«ftlTS. PTH r P©fJMHcj:y, 
M*fflS&ftROS l 7/2. 8 - 5ij8*si4t^ c AMPOi^i^tS : ill: 

(4) PTHrP PTHrP fitdefcOffiS^fflCfc'l'tSaftttWIWW 
*S69iX-«i, PTHrP ttK PTHrP ft#i:0«S{*«C*>»6jSjKtt«:, 

#ftfcJ8^T*«1-ftwfc*^e*ft. JHMSKtt, KiWr* 

BIACORE fc#tf*l6»iBy7X«>*l»t>^- (77/P7^7/W*f^tt 
KJ:y§H6-*«ft*nfe) Hi»JWft^K, JKWMCR. 
*-r*Cfc**HTtfi-C*>6**, *3BBT-Wu -tOHMfcOT. BIACORE fcHftftl 

BIACORE ©H**i6^ JtBt^JXA. T4r-9*-tV4*n1IIM&h& 

*^e*i«:«feai^nft. 
*©*asaa»«ffi^7X*>*i»ti»tfnfta*-t?*ft. -r**>*>* #5* 

fc*«mi:OIHit:*filt+ft i^CAUUfcT*©^^. *ftft*©A»*tt 

-) K«bTV^ft««|©»«ftCttffL/T*IM-ft. BIACORE 

tfettTftfci**fe0roftft. 

BIACORE -eitwOfcfb****^** (SPR signal) 0.1*<D*ft% 
1000RU (resonance units ) fcl/"Ct*ft. 1000RU liUMI lram 2 >it- 
±C«lng(D«a!lA%^L//-Ji^«<b*T'*»J, MSHT'*ntf 50RU 

(50 Pg ) a*©«fl:t+#*tt-r ftcfctf-oi*. 

«aj*nfe5/y«7-;Hi, BIACORE KfMLT^ft 3 ^ 
7Afcfftfnft»^«l»«c«i»L. 'J7H-fAi:3>t'a-^-f^^-f 
±«-«**Snft (XStt f&, (1995) 13, p563-569. ) 

(Karlsson, R. et al. , (1991) J. Immunol. Methods 145, p229-240. ). 
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±2EBIAC0RE (-J;oT*JM80>fliPTHrP WKDiM 9 
+kt>*>mmfc1l (KD) . (Kdiss) £J:tJ r tt£X««R (K 

*JBE<OfiiPTHrP ftttfc «tt«ft (KD«) *Vh*vMre*6S*r4i«S 
tt**-rSj*t?»*L/V\ **W«>aPTHrP ttf»C*J^T, KDffili 1.86x10 
" 7 filTT'**Cfc**»*L<, 1.86xlO" a WTT-**wfc**«fcUff*L<. 
3.58x10"'° J*TOtO**»fc**U\ 

KDttttflMXjKftft (Kdiss) (Kass)<0 2o 

©;<7^-^-^f)«g$n« (KD = Kdiss/Kass ) . U;A^t. K 
diss Kass WtfKD IS **/J\* < Z fcteBfe* 

JtttttCtt, #&flJ3<D*aPTHrP flMM)**. Kdiss 0>«*< 1.22X 10" 1 
[l/Sec]ttT-C*n«J:i\ #*0<fi* Kdiss 1.22x10" 2 ttTT-*U, 

£0ff£L<li3.16xl0" 4 JrFT**'j, U < li 2. 32x 10" 4 [1/SecW 

-2T % Kass 0<SI*6.55xlO 4 [1/M.Sec] tt±t?**ltfjtfc\ #£L<& 
Kass COm6.55xi0 5 tt±T**«h <fc »J#* U < l± 0.883 xlO 6 tt±-C 
*0. fifc$?£L<f± 1.03x10 s [1/M.Sec] tt±-e*6. 

^t>C, Kdiss Ott**1.22x 10" 1 [l/Sec]ttT"C* U % Kass ®« 

**6.55xl0 4 [1/M.Sec] &±0ffiPTHrP VO*$»*b\,\ 

«f>«C*#tt^(i, *»H0ttPTHrP ffitttt. KD«**KD«I* 1.02X10" 1 
1 -1.86X10" 7 [M] CO|gfflT-*y, 1.02X10" ,0 -1.86X10" 8 [M] <0$<Dt>i&£ 
U<, 1.34xi0" i0 -3.58xl0" 10 [M]tOtCD^«t U$?iL<, 2.25x10"'°- 
3.58xlO" ,0 [M] 0>t,0>«Vtff*U\ 

Kdissffi(i7.38xl0" 6 -1.22xl0" 1 [l/Sec]iDl5H-C^U, 7.38x10 
" 5 -1.22xiO' 2 [l/Sec]Ot * 1/ < , 1.66x 10" 4 -3. 16x 10~ 4 [l/Sec]£> 
U»*L<. 1.66xlO~ 4 -2.32xiO" 4 [i/Sec]0fc(O*S£fcff £U\ 

•fUTKass ffifi, 6.55xl0 4 -1.24xl0 7 [l/M.Sec] ©fSBTCifeU, 6.55x 
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10 5 -1.24xl0 6 [l/M.Sec] <D$<D&fr£L<. 7. 23x 10 s - i.03x 10* 
[1/M.Sec] to$<Dtf±V&£L<. 0.883 X 10 6 - 1. 03x 10 6 [1/M. Sec] <D$(D 
U\ 

(i BIACORE & 75 X* >^H|-tr ^il i: 'J #6 C t tfV £ S **, 

BIACORE *fi!^T#S::i:a*#£U\ 

e. ^PTHrP m^5Lit\ihmm^^^tbx^mm^^RUM^ 

PTHrP Kftl^iafcXIit: h^b^^*»m$:«liXi-5 Kli, PTHrP C# 

*Tt**nPTHrP (k: MR#: % *^7«t#, 7^ "7 *-f X Kttt***tO . 
kZ^itmr? lZ#+*\lWW1ti<tlj±m*X-*>&. C(7>ffi<*li, PTHrP 

ft2n/c#23-57-l37-l ffifl^W bftZ. l*SMb#23-57-137-i SMM>fW» 

ttitftftaictt (ria) , umn&m&m uik elisa) , &*t*tttt%ffift& 

(Immunofluorescence Analysis) #Oii#^^ft^fi*J^©^ <fc 'J % iSffHEfC 
PTHrP 4 BMT * C 4«BT- 1 -5. 
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ti£T5Ll&X9zLtz Xlfcttft h Z £ IZ J: *J fE» U fc * r A** flUBf 6 
MAtf, hPR*PAN-7*Wfc;ftS. 

«»*0fcT U . * O&ScDgjt Mt 6 c 4: K J: o T ff t>nz>. 

PTHrP t h mtim 4: L T ^OEXfiA 

"0t*. MAli AMfttfOMMtttt, BAA&lt. MMffitf. jStTSIfft 

tftlS, **vMi, *#* 'J 5-10000 mg/body. L < f± 50-1 OOOmg/ body 
*&ej<D PTHrP C»1-*tt#X»khfflfk8t*t#»)«»fcUT*toK*«« 

-ty>, ^y-tyx ^Dtruv^y 3-;k *yxfi/>^j3-^ 7-ty 

(HSA) , ?vrh-;k EMMffltofcLTMPSS 
ftir\ 
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*wmm. mm. «sw. «bml »* % BMi A 

01(1 *»«0tt*©*MHT-*6 

0 211 CDR-^77f-f >^OlB»t«-rBIT-**. 

03(1 V&m<DFR&tfCDR<DWmZ*t®T't>&. 

0 5ti a*is6fsttoaistt**^-rHT-*-6. 
06 11 a#ii*«ttcoai««f*fe^i-Hx-*s. 

09(1 tt*te^HH4OfflSjB*S:^T0T*6. 

® i o ti &#mGm&<Dmzm&z**®v*>z. 

01 1(1 Stf*:li^8ttOH3ttS*fe^-rHT-**. 
01311 hfflfttnii*o*loatt*^T0T-*S. 

01 6(1 ***S>*AJ«*5 S MM*C^^ 
01 7(1 aa^SAjfilE^x^tt^^ 

01 8(1 xft^s^Ajutex/wk*^ 
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01 Bit. ^TV^PTHrP dD©^b^-tr ^7 A fc^-tUT' 

026^ *m®<DK bmimmz^z&iiattpv ym&mmzjk&mm* 

mZ Sit. W^^^^Ajfil^T^T.dfitPTH r P^^fi#l/ : ^M± 
S2 9(i % S^^^Ajfll^x^^^^T, ffiPTH r Pffi#&#&CDg& 
03 (Hi. fc£^*AifiL£*7^£^-C, MPTH r Pffi#&^&£)#:& 

pH<Dtt5£<t:* % tifc«b/c0-C*6. 
ffiPTHrP (1-3 4) V^^y^n-^Hftfcg^/W yij 

K 
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thPTHrP (1-34) ICMtSt^^D-^aftltM^y K-7 
#23-57-154 fc£ #23-57-137-1 (DftSHi. «cl^f>CJ: oTfr fttltz 
(Sato, K.et al. t J.Bone Miner. Res. 8, 849-860, 1993). 

IsXfem-thtzttolZ^ PTHrP (1-3 4) (Peninsula S) 
^tU 7-^>/^T-*5-9--TP^D^y >t*^#y-f 5 K (Dojinn) fcffl^ 
T«r*l/fc. ^D^D^iJV^LfcPTHrP (1-34) fcSWU * 
W^i*i:lT2i[tg/Bl fc*6J:$CII*Lfct*, 7P<>h7'>aA> 
h (Difco)fc 1 : lX'fi^U X7^3>fNHl, 16 ECDflf * BALB/C T ^ 7, 
©»»&TXttB0ttrtCtt»A/c»J 100 jagfc 110ft«L&. ^ 

^^JSIMiUUIMLU jfMMMMfcR I AAy 7 7-V#&l,tztfmmt 1 25 
l&IfcPTHrP (1-34) L^:. «#«©±#U 

fcT^XtDffl&C, ^tU7-^W^$:^ttl^j:^PTHrP (1-3 
4) fettW*fe»J 50m g Lfe. 

-T*fflfl&& P3x63Ag8U. 1 50%^i;x^U>^i; 3-JM000 fcJfl<.*£fflfcC 

u /c a* o t ifflfiaBi^ l /c, mmms l /c «fia * 2 x 10 V 7 x ;kd«»r-c 85 

; W7U H-7©7^'J-r>^ HAT«**Tt»©gaj)C,n/:^* 
*±« * Hfflfc R I A*£ IZ T P T H r P « * »Jg L 8ftT 6:i:C 

ctUfro/c. m^i:C0lg^tgOSgdt)^n/c^f ? /N-i'y; K-Tfe@IRL. 15% 
FC S££frRPMI-1640 MCOP I -supplement (Sigma) fcjfciKJU/cigJfci::® 
■ U HJMWRttKT^-f 7!J K-V©#-ft**H5L>b. PTHrP (1-3 
4) fc0tt£tfi0a^*D->#23-57-i54 fc<fc tf #23-57-137-1 

/W7y K-T? □ #23-57-137-1 mouse-mouse hybridoma 
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#23-57-137-1 fcUT, X«jK*R**I*XIHt{SWJeW (R«*-3<tf* 
*H@l#3f) fc. ¥/£84£8£ 1 FERM BP-5631 tlT^X 

[XHM1] thPTHrP (1-34) CjJtfiT'J^ty^D-t^Jt 
thPTHrP (1-34) C#1-Sv^^^y^D— ^;Hrt*#23-57-l37- 

(1) mRNA<O0B3i 

M^'J K-*7#23-57-137-l *>f>0mRN A % Quick Prep mRNA 
Purification Kit(Pharmacia Biotech ft) £J8t N T3§[lgi L/c. /W^iJh'-v 
#23-57-137-1 OMtJiB^y 7 7-t«ftC W^-f XL, *y hjfcft 
®AVClEt\ tMJ ^(dT)-t;PD-7,^^>^7A(01igo(dT)-CelIulose Spun 
Column) 'CTmRNAfcfMU y -^j® £ fcc^o/z. mRNAftJB 

(2) V^T.H^V^^zi-Ki-eiS^OcDNA^SifeJit/lifi 
(i) #23-57-137-1 M*HiV^cDNA©^D-->^ 

t h PTH r Pi:»tS79Xt y ^ D-t^«#OH«V««* 3 - Kt* 
DNA^^n-->i/(i % 5* -RACE & (Frohman.M. A. et al., Proc. Natl. 
Acad. Sci. USA, 85, 8998-9002, 1988; Belyavsky, A.et a!., Nucleic Acids 
Res. 17, 2919-2932, 1989) ££Ufr?&. 5' -RACE ftCfcfc 5* -Ampl i FINDER 
RACE kit(CLONETECHtt) *Jft\ »fl5f**y hjfctf<DA#t; ^^Tffofc. 
cDNA^Cffifti^I'V-ll ^**H*»MM (CAM) t/W^ 

•j^x«MHC2^7-r?- (emmi) zm^tz. mi<D±or-i,Tm 

5S{L//cmRNA^2 a g LTMHC 2 7*71*7- lOpmole £ilQA. £ 

52*C, 30 7>lfflS^^-y'S^t[r e t U c DNA^&fc^fcfro*:. 
6N NaOH t'RN Afclo*#l* (65'C, 30 Lfcft, x*y-;pjtl8K 
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i'JcDNA%f|BLfe, T4RNA'J^f— tfT-37TCT-6»n. £&T- 16 ttffi 
R&T&Z£tZ**) % ^L/:cDNA<D5' *Sgj f I Amp 1 i FINDER Anchor(E 

V-iiLT Anchor 7^ V- (IgJiJ#^2) £ J: tfMH C - G 1 7^ -f V- 
(E^J#-§-3) (S.T.Jones, et al. , Biotechnology, 9, 88, 1991) £fiML/c. 
PCRMft ^O50m 1 *K lOmM Tris-HCl ( P H8. 3), 50mM KCK 0.25mM 

dNTPs(dATP, dGTP, dCTP, dTTP), 1.5 mM MgCl 2% 2.5 =l~ y h CD TaKaRa Taq 
(^fSit) , lOpmole CD Anchor 75 -f T— , ftt/KMH C - G 1 

tfAmpli FINDER Anchor fcj&fcL,* c D N A0>£JB££* 1 ^ 1 fc£*r-f£. 

wtf>i§&C50^ 1 <Df£ft*:±Jf L/c. PCRfi Thermal Cycler Model 

480J(Perkin Elmer) fc/8t,\ 94TCCT 45 f£5SL 60*C(CT 45 &NL 72'CCT2 

(ii) #23-57-137-1 fit#L«Vt««OcDNA©^D-->^ 
b h PTH r Pi:»t67')^;^D-t>PttWL«VflW43-Kt4 
DNA(D^D-->yil 5* -RACE & (Frohman, M. A. et al., Proc. Natl. 
Acad. Sci. USA 85, 8998-9002, 1988 ; Belyavsky,A. et al., Nucleic Acids 
Res. 17. 2919-2932, 1989) C «fc Ufrofc. 5' -RACE 5 ' -Ampl i Finder 

RACE Kit(Clonetech)*/gv\ »<tMi?$tt©ffi£irfto*:. cDNA^C^ 
t6^7-r7-lt oligo-dT^7>r^-$:fflv>/i. m&<D± o {CSSSiL/cm R 
NA#J 2Mgfe»£UUToligo-dT77-<v-£;&QA > i£lfc¥ll& 52 # C, 
30»BO&lC*ttS^i:i:j:y cDNA^©3!IE9*lTofe. 6N NaOH T'RNA 
*M*im (651C. 30#H) Lfcffc. *$J-)\>#S8L\Z±\) cDNAfeURt 
fc. ofiKl/:c DNA05' XMlzmi Ampl i FINDER Anchor $:T4RNA'J 
If T- 371CT- 6 R*n, Sj&T? 16 ffSIBJfciE * d K J: »J Stt U fc. 
*7 0 * L « A «S*«*®ft9E*l* t,PCR^7-MLC (E?J## 
4) fcMtfU 394 DNA/RNA ^V-b^-f 1f-(ABI ft) PC 
R£J«te, *(0 100 a 1 *K 10 mM Tris-HCl (pH8. 3) . 50mM KCL 0.25mM 
dNTPs (dATP, dGTP, dCTP. dTTP) , 1.5MmMgCl 2 , 2.5 i-yhO 
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AmpIiTaq (PERKIN ELMER) , 50pmole <D Anchor 7? J T- (ffi^!/#^2) , 
M' : MLC (ie^J#-^4) fc«J:tf Ampli FINDER Anchor ^!ML/:cDNA 
0£JSS£»1 M 1 *4*-T6. 50* 1 ©ltttfe±Jil / fc. PCR 

{£ Thermal Cycler Model 480J (Perkin Elmer) £Jfl(r\ 94*CCT 45 

(3) PCR^«»Ofi|»fe c fcrfBffrft 

ffilBCO J: 3 (C 0 T P C RfcK J: 'J if fg L D N AW * 3 %Nu Sieve GTG 7 
#D-x (FMC Bio. Products)tM^/c7^D-7.y;l/«^ftilcJ:0^«IL/c. 
H«V«*i:LT» 550bp ft, L«V«j«tLXtt550bp JSODN ABrJt 
^-tZ>71fa-AK$:W%H) % GENECLEAN II Kit(BIOlOl) #y K8stf<D 
»»K*^DNAff*MMLfc. WBU^DNAfex^y-^T-itJS^^a, 
lOmM Tris-HCl (pH7.4) . 1 mM EDTA m&ZOft 1 tZ®Ml,tz. h tltz D N A 
1 ^ 1 &tfMFftXm a I (New England Biolabs)K<fc U 37TCT* 1 BSfflfS 
fcU ft^-CNR** EooRl (»» CJ:y 37TCT-l»M*ftOfe. 
ftfi**fe7xy -AsRV? a DaM^T-toffi L, -;Wt«K J: U DNA 

tBJRLfc. 

5' -*«|ICEcoRI BHESItftU 3' - X m a I E» 

WJ«;t«797H«VW«:3-Ht«DNA*)J:rfL«VfWfeD-Ht 
*DNAt»f;. 

±E©*^CLr«BL/cV«>^H«V««fc3-K"r*DNA*fJ:tfL«[V 
«*«:3-K-r*DNAt^EcoRl-XiBaI DNABPfjti:. EcoRI &tfXmaIT' 
»ft-r«wi:CJ:yHBLfcpUC19 DNA7^y->3>^-> 
hver.2 »f9©»*«C«VM6t;T? J B»Bfia?*-tt3M!rLfc. 

lOO.jilClOA. C©«»*:*±-C 154MB, 42TCCTim 
*±T-l#MMl,fc. ft^T' 300 it 1WSOCM (Molecular Cloning: A 
Labgoratory Manual, Sambrook.et al., Cold Spring Harbor Laboratory Press, 
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1989)tiDAT37r«CT 30 4MB-r>#aA-hL/c*. 100 u g/m 1 Xf*50 
M g/m 1 07>^y O.lnM CD IPTG, 20m g/m I <DX-g a 1 
LB*3W**/:li2xYT««* (Molecular Cloning: A Labgoratory 
Manual, Sarabrook, et al. , Cold Spring Harbor Laboratory Press. 1989)±i* 

:©»Ws*»«: 100 m g/m 1 XfcfcSO/t* g/ m 1 <07 >M'i/ 0 >fcttt 
$ L B * /c li 2 X Y T JgJfc 2 m 1 Tr 37tJ tz T - U ® ft E#a> c, y 
Ktt*M»PI-100Z (?7#<» XfiQIAprep Spin Plasmid Kit(QIAGEN) 

(4) -W*fiitiLV&i&Zu-\; + z>DNA<om&&W&%. 

•Y^^-^xy^y^y h(Dye Terminator Cycle Sequencing kit(Perkin- 
Elmer)) DN A->-*x>*- 373A (ABI *t Perkin-Elmer) CJ=y» 

E*J&£JB:/^T-£:LTM13 Primer M4 (^rSil) (Ef>J## 
5) SrJMn Primer RV (SjBift) (E?J#^ 6 ) jBg^i^OiftSE^J 

* tt^-r 5 c t ii <fc »j mm * stx u 

C^Uti^tl^M^'J K-T# 23-57-137-1 v}*H$IV^ 
««:3-K-r5DNA$:^#-r5^7^^ K£MBCIH04 . L«V*tt*3-K 
tSDNA^tttS^T.^ K*MBC1L24 75 * * K MBC1H04 

fc£tfMBClL24 K***lSv**#23-57-137-l ^fl)HiVm^t/L» 

*iew«57, 65 c^-r. Havti^^^^'j^^K&c/Lav^^^ 
ttm ^rnt, *n-fnE*i#4§57, esT'&sns&sEflko 
m58#@ (m§>t3-Ht«) *6W*&3n-ci>s. :nf,co75;s 
E?J£, H^VMi«^t*^t^J^y^K(c-pv^T^iE^i#^46, LHVfS##fr 

# y^y^K^oi^t t*E*j## 45 c . 

&*>\ WE^5** KMBC1H04 fc<fctfMBClL24 fc^S *B§gfi % 
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Escherichia coli JM109 (MBC1H04 ) fccfctf Escherichia col i JM109 
(MBC1L24 ) tLX. X««*Rft*I*mtt«WJMff (S«*o<tf*3|C 
lTSl#3f) ¥«8*8Hl50i: t Escherichia coli JM109 
(MBClH04)Ko^TJ*FERM BP-5628, Escherichia col i JM109 (MBClL24)C-3^ 
TiiFERM BP-5627 fcLT^y^h*»«6^*BIIR*ft$n-C^6. 

(5) fchPTHr PHJft6-e^^ty^D—^;USt## 23-57- 137-1 COCD 
(CD R) CJ: U&|g£ftT^6. 7 U-A 7-?07 ^ y KE^Jfi, Jt#W«fc 

<*#$nt^*ft CDR«*©75y»Ei>J©«ttttttor*^ 

(Kabat,E.A.et al., TSequence of Proteins of Immunological Interestj 
US Dept. Health and Human Services, 1983) . 

0>n&mk<0 7 ^ J mm\ £ Kabat h tw <fc V flFJft * ftfcffitt© 7 ^ y 
x-^^-XC^TiiOT. tifUtefeH^Sw i: K J: 0 C D R^fc££ 2 K^-f 

59-61 C^L, HfcV^J*<DCDR 1 -3 0)7* > KK^jC^Tfi^tt-ftt 
E?J#^ 62-64 C^L/c. 



CDR 1 



CDR2 



CDR 3 



57 
65 



31-35 
23-34 



50-66 
50-60 



99-107 
93-105 



(i) nmv®&<Dm& 
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fc. ^S77^7-MBC1-S1 (SS?J#^7) ttVfl|i«©'J-^-EJiJ(D 
5' -«*3-K1-6DNAC/W:/y^XUaoKozak 3 >ir >U-*ffiJiJ 
(Kozak, M. et ai. ( J.MoI. Biol. . 196, 947-950, 1987) &tffcIBBB* Hind III 
©ff»E«%*-r«J:-5^|ftftL/c. U^7-f7-MBCl-a (ISFJS^ 
8) JiJ«*©3' -«I*3-K-r6DNAE^J«-ywyy^r-fXU io, 7, 
77<*K*HEMatf«B»»^^ P 
CRIi, TaKaRa Ex Taq (^Bjfi) fcfl§l\ 1 0£|&flfttt£||BD N A 
£ bT 0.07 /i gCD'fy X ^ K MBC1H04 , 7^ V-fc UT MBCl-a fccfctfMBCl- 
Sl fc^tl^ft SOpmole „ 2. 5U CO TaKaRa Ex Taq , 0. 25mM CO d N T P£t£jkft 
T-»«BB*«:«ffi LT 50m 1 <DVLte*±M L, 94TCKT 1 #NL SSrirT 1 

DNA»t)t-£3%Nu Sieve GTG T^'D— .X (FMC Bio. Products) "feffi^/c Ttf 
a - x y jMIMMtt J: U t>B L fc. 
437bp S<ODNA^)t££W1-*7;tfn-Xtt£^iK GENECLEAN II 

Kit(Bioion«:fflv\ #y ^*f^©a^r(c|^v^DNAw^^:lifBL/c. iskl/c 

DNA^X^; — ^jtBT*@IR L lOmM Tris-HCI (pH7.4) , 1 mM EDTA 
mmiOti 1 fthtltzDNAm&l u l fcfflnnRBaaHI. Hind III 

p x-^dJ U x£y -^ttJSK J: y d N a £ @IR u /c. 

±£0 < fc-5CLTB«U/cV^XHBV««4 3-h"tSDNA'fe*t»Hind 
IIl-BamHI DN ASrtt* Hind III fc JitfBaaiHI T-B{fc1"6 w tCJ: U BBbfe 
PUC19 ^^^-C^y^D-->^U^. ^©^7^5 KOtt*E5iJfeWB-r 
5/c^^7^V-Ml3 Primer M4 fc£tfMl3 Primer RV 75 -f T-£ L/T. 
*W «M 9fri/-9x.>+»#*y MPerkin-Elmer)£/8v\ D 

NA^>-^x>if- 373A (Perkin-Elmer) KJ: »J JfiMfllfcifcSl/fc. IELv N 
JSgE^Jfc^T^Wy'J h'-v #23-57-137-1 CEfe3*1-<5T'}*H&V^# 
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*3-F1-6DNA*£*U 5' Hind III BaEW&tfKozak 

3' -{ifltr BamHI IgffeE^J 75* S K * MBClH/pUCl9 
(ii) cDNA*^:/(DTO*-fc h*^7H0[$rft»-r5/c^H«V^ 

/:7^7,HiVf^$:3-Kt6DNA$:PCRffii:j:iJWL/;, H«|VSI# 
£telfrT£/c<fc^&;fr:/^7-jffiClHVS2 JiV$Ii££> ij -£'-- 

Kozak 3 >-t >^AE?iJ (Kozak,M.et ai. , J.Mol.Biol. ,196, 947-950, 1987)ft 
tfdHind III fcitf EcoRI B»EM**T* J: S KRftL/c. H8Vtf#fcte 
<Wi-'5/c ( ft0|ir^r^7-< V— MBC1HVR2 (E?U#^10) JiJfSi$£>3' 

KL/Apal fcitf Smal B«Efllfc*f-r6 «fc 5 KfftSf-L*. 

PCRiiTaKaRa Ex Taq trJ8i\ 50m 1 0>EJ68£«KflfffiDN 

Atl/T0.6 Mg©^7^; K MBClH/pUCI9 , T-fc LT MBC1HVS2 

J:C/MBC1HVR2 ^^tV-fnSOpmole . TaKaRa Ex Taq £ 2.5U, 0.25mM<2dNT 
P£fc*frT\ £<£E I, 50^ 1 OfiUlfc£±JILT 941C 

55T2 14HHL 72 , Cl4MIIoa*1f-f^^"C30iaffofc. P C Rj£K J: «JJ8«l, 
fcDNAWJtfc 1 %Sea Kem GTG 7#D-* (FMC Bio. Products) feJ8^/c7 
^n-^y^«ja»tttI<kU^«L^. 456bp «ODNA^|«t67*' 
D-^fcfflJfcy % GENECLEAN II Kit(BIOlOl) */Sfc\ ^7 hSTO^C^N 
DNARfJtfcffigL/;:. »«l/fcDN A£x* y ittzfe. lOmM Tris- 
HCl(pH7.4), 1 inM ETTA fc«20* 1 lZ#MLtz. 

tobtltzDNAmmi fJL 1 feffilMMKEcoRl *><*tfSinal (SB) Kit) 

VMJ*fcn-K*t5DNAfc£t*EcoRI-SinaI DNASr^r^. EcoRI X£U 
Smal vmit-t&ZtlZliVmtlLtzpUm *?2-lZV7?u-=.>?Ltz. 
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Wt&m&PlZt&l&tZtzto. y^-TT-M13 Primer M4 
M13 Primer RV £ LT\ ^< £ — 5 ^ — 0 )li/—?2L> 

h(Perkin-Elmer)£fi!v\ DN A^-^x>+f- 373A(Perkin- 
Eimer)CJ: «JitSfi2^J£^^L/c. JEL^ifi^iE^J Sr^t 7 'J F-T# 
23-57-137-1 tCi3fe-r6T^XHfi|V^$:D-K-r6DNA$:^WL. 5' 

EcoRI fcJ:tfHind 1 II 8&E?iJ&tf Kozak KJl 3' -{HHKApalfc 
<fctf Smal ftr*?? A Z K £ MBClHv/pUC19 ttft^L*:. 

(iii) **7ffi*H0UD»«***-0** 

t hMH«C«*Cy 1 ^cDNAIl J^TtfU ? (X LTf3£ L/c. -f 
*t>h. th^tPMim^H«V^fcJ:t5t:hm^H|iC^I gG l©>r 
y^DNA (N. Takahashi, et al., Cell 29, 671-679 1982) 
£^*-DHFR-AE-RVh-PM-l-f (W092/19759 #«Q t. M KfflfcPM 1 tKfrL 

a^^^-RVl-PMla (W092/ 19759 #&) tt«AL/:CHOWJ:'JmRNA 
RT-PCRS-Ck MaftPMltt^H«Viai«fc ( kt|ft hffittCHS 
«Cy 1 ^t»cDNA^D-->^U, P UC19 O Hind III £ BamHI 
^y^n-->^L/c. Jfi£ffi?iJ*tt8U*SL jEU^EWfefcro:/?** K* 
pRVh-PMl f- cDNAt^U:. 

DHFR- A E-RVh-PM- 1 - f ±©SV4 0 ^-^-i:DHF Riife^i: (DMK$> 
*Hind fcitfEF-l a fch^<bPMift#H&v 

mtfc®n£&*EcoRI »<MKfcLfc*a***-fctt«U fchSMbPM 

pRVh-PMlf-c DNA£ BamHI VM<tLtz'<£ x Klenow 7? ^ > M?¥»ftU 
SfeKHind IIIT-iHftU Hind III-BamHI T»ft»rfr*B»L^. C^Hind 
ni-BamHI^HMbWfr*. ±IBOHind 1 1 1 SMjfc*J«fc tf EcoRI SPffi*^5feL/c 
DHFR-AE-RVh-PMl-f * Hind III *><fctf Smal TTt^b-t* Z £iz£ U P8SiL/c% 
«***-WM8U hJMfcPM 1 tft*H«V««is J:tf M*#C«*C 7 
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1 fcU-K-t * c DNA££0£$l^*-RVh-PM]f-c DNA^L/:, 

bhflftPMltt*H«V««||«j:fft:hft«C«HCr ] *3-F+*cD 
NAfc£fcf6£^*-RVh-PMlf-cDNAfc Apal tf BamHI TrENtOfctfL 
H«IC»*fe*t»DNA»rfr«:igJRl/. Apal fcJztfBaaHI X-fflifr? & Z k IZ & 

VMmLtzmiHvftvcistzmxbtz. cutwu^^^ k* 

MBCIHcDNA /pUCI9 tftZLtz. Z<D7?*$ KliT'J^ttftCHiVWfe 
J:tffc hfit#C«*Cy 1 fca-K-fSc DNAt^, 5'-5MiC EcoRI fc 
it/ Hind III SKEW. 3'-*«CBamHISKEW*«ro. 

y^X^ K MBClHcDNA/pUC19 £ EcoRI itfBamHI T'SYbO. ftbfttz** 
7tt*OH«|«:D-K-r**»KW«:^t % DNAW^«:, EcoRI fcitfBamHI 
T-JH^ki-S :i:CJ:U KBLfcSffl^* *-p COS1 i:|AU:. c o LT» 
f>n/;*^7W56^7^5 h^MBC lHcDNA/pCOS 1 fc*£L, 
fc. *fc\ JW^^-pCOSlIt HEF-PMh-gyl (W092/ 19759 #JR) 
EcoRI fe^CrSuf M^:J:Utt#j|fi?t:inKU EcoRI-Notl-BamHI Adaptor 

* K MBClHcDNA/pUC19 £ EcoRI «J:ffBaaHI X'ffiltL, ftbfttz* * 7ifi#H 
KE*l*#fcDNA*rtf*, EcoRI BamHI T'^bf 5 i * tC J: y P9BI, 

tzfm??*% KpCHO 1 :Urf»W:4^ ^^1^ 

7X5 KfcMBClHcDNA/pCHOl t^L/c. 

DHFR- A E- rvH-PM 1 - f (W092/ 19759 #R) EcoRI fcj: Smal fliftKJ: U 

fltfMfi^fclMliftU EcoRI-Notl-BamHI Adaptor (SfflS) **B"fS ^ fc 

vmmLtz. 

(2) thL«S1»1fi*(0«l^ 
(i) ^D~->^^^-co^S2 

khL**lMW«:#f P UC19 ^^^-tl*f 6/:<0i:, Hind IIIfMk* 
£ P UC19 l9.*-ktt3lLtz. pUCi9 ^*-2/ig£20mM Tris-HCl 
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(PH8.5 ) % 10mMMgCI 2 . 1 mM DTT, 100 mM KCK 8 UcD Hind III 

{HjifcL/cDNA?: 50mM Tris-HCI (pH7.5), 10mMMgCl 2 , 1 mM DTT\ lOOmM 
NaCl, O.SmMdNTP, 6 Utf) Klenow 77^>h (GIBCO BRL) fc^f 5 50^ 1 

0JRU^^^^-DNA=S:5OmMTris-HCI (pH7.6), 10mMMgCl 2> I mM 
ATP, I mMDTT, 5%(v/v) sJOJ x^U 3 -;u-8000 % 0.5 U(D T4 DNA 
U/f— tf (GIBCO BRL)££W-tS£Jfc2!£«10M 1 4>T- 16r T* 2 firM&ft* tt, 
1511*^:. SJC«^fflt5/u I £*I8SJM109 u:/fcf-r>MMl (^y,* 
100 aUzmX. ilclT-M^HLfcl 42TCCT14MW, ? 

^it'i^ii/;, soc#&5oo m 1 ttuzz. 371CT' 1 wn-r 

J.^— >3>U*&. X-gal 4: IPTG $:^ti(C^L/z2 XYT«^*S% (50*i 
g/ml 7>fc"->U>££) (Molecular Cloning: A Labgo rat ory Manual, 
Sambrook, et al., Cold Spring Harbor Laboratory Press, 1989) 3 

50Mg/ml 7>kf'>y >££*i-t£2 xYTigife20ml T' 37*C 
-£ig*U mfrMftfrb Plasmid Mini Kit(QIAGEN) fcJH^T. 
^t^Z^KDNA^l/:. iBlfc^7^5 KfcHind III T-JIMfcU 
Hind IIIgp(ft*^^LT^iCi:^«tSlL^7 F 7X^ F*pUC19 AHind III 4: 

(ii) khL«A«^««=fe3-KfSDNA<D«ai 
fchtt*LgU*C«*«u Mcg + Ke+ Oz" , Meg" Ke 
Oz~ t Meg" Ke~ Oz+ , Meg" Ke+ Oz" <D 
'J>%<£*4&m<07<<Vfi'f7&tabtlX^6 (P.Dariavach.et al., 
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Proc. Natl. Acad. Sci. USA, 84, 9074-9078, 1987) . #23-57-137-1 Y^XLgU 
■ CWfifcflNttfctt-rtt: Ht#UA«Cf*fcEMBLf-^^T?» 
^L/c^m, 7^V^-f^Mcg+ Ke+ Oz" (accession No. 
X57819) (P.Dariavach.et al., Proc.Natl. Acad. Sci. USA, 84, 9074-9078, 1987) 

<Dt\>tt»Lmimim$m^m&*mi,. #23-57-137-1 t**l»u« 

*CT-, :©t hft^LMAfllcm^fea-K-rSDNAOfliait. PCR& 
feJB^Tffofc. #y7-f7-M*t 394 DNA/RNA "F-(ABItt) 
«:ffil>TfTo/c. HLAMB1 (EHtf 11) ct t5 HLAMB3 (E?J## 13) fi*>X 
DNAE?lJ$:tU HLAMB2 (E?J#^ 1 2) fcJtfHLAMB4 (E?J#^ 1 4) IS 
7>*"t>J*DNAEfl|£;|SrU ^n-fncoy^-r v-COHSgiZ 20*^ 23bpCD 

fflJtttE*i**rr6. 

^gP^7-f v-HLAMBS (E£|#*15) , HLAMBR (E?IJ## 16) JiHLAMBl, 
HLAMB4 t-t*X-fn«B4BW«:*L/T*?U, *fc HLAMBS ti EcoRI , Hind III, 
BInlSftEyiJ*. HLAMBR (£ EcoRI 8»E?J**nen£/^T'V^. S&-PCR 
V HLAMB 1 -HLAMB2 £: HLAMB3-HLAMB4 <D&j££fTO /c. £JS«, ^tl^^^Mg 
£U 35rPCRT*7-fe>^y fcfro/c. $ f> C^fflS ^5 -f^- HLAMBS fccttf 
HLAMBR fcatoOU IHPC RU J: »J±*DNA*flMg$-tt/c. 

PCR.'iTaKaRa Ex Taq *«v\ »«©«*C«oTff £ 

"PCRt'li, 5praole CO HLAMB1 jojitf 0.5pmole CO HLAMB2 £ 5 U £> TaKaRa 
Ex Taq (SffliS) £££*rf£ 100 *t 1 *-&v>fcfc 0.5pmole <0 

HLAMB3 H&XJS pmo 1 e HLAMB4 £ 5 U O TaKaRa Ex Taq (Sffijft) £££*r 
-f£ 100 1 50m 1 (D&m*±BLT MCIZX 1 

601CICT 1 72TCIIT 1 #IB©il*^ ^;l/"r?5 0ff ofe. iZPCRIi, 

SLfo®* 50 fi I -f^S£U 50^ 1 <DS£ft*:±jaLT 94-CKT 1 60*CK 
T1£|BL 72 # CKT l^BoaWtf-f ^^T-3 0fxofe. &HPCRfi, 
«^»^7-T 7-HLAMBSfc«fctf HLAMBR *#50pmole roj*inU 941CtCT 1 
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*HPC-R«»©DNA«ffr«:3%ftll»j«7*'D-xy^ (NuSieve GTG 
Agarose. FMC) T-^AScMLfcflt GENECLEANII Kit(BIOlOl) &#<rj 

!#f>n/cDNAfrn$: 50mM Tris-HCl (pH7. 5), lOmM MgCl 2 , 1 mM DTL 
lOOmM NaCl , 8 U0 EcoR! ($fl&) *£*rfS 20m 1 0>KJe«*«*"C 
ZVCIZX HtUHftLfc. m{M*m*y = S-A>8*tr9na**Avmb[, 
DNA«rX^y-;i/itJaT-IsIlRL//c^ lOmM Tris-HCl (pH7.4), 1 mM EDTA & 
^8 m 1 

^5^^KpUC19 AHind III 0. Sfi g £H#C EcoRI "CfflMbL, 7i;-;P 

*KpUCi9 AHind III £ 50 mM Tris-HCl (pH9.0), lraMMgCl 2 , 7Jl/#'J** 
7 7*—fe:(E.coli C75, £iB&) 50a I *T?37r. 30 

(BAPM) L/c SM^7x;-;^J:^d 
D^MtitfJ, DNA«rX^y-;PitiS<Cj:»;@IlRl//ca, lOmM Tris-HCl 
(pH7.4), lnM EDTA fttt 10 /i 1 KfcHLfc. 

±gficOBAP^[l3lL/cy7^^ K PUC19 AHind III 1 a 1 ilWPCRI^ 
4^1^, DNA Ligation Kit Ver.2 feffl^TiUBU *»1T JM109 

■J 2 x Y Tlg%2ml T— **»U B<*Ii4r*»f> QIAprep Spin 

Plasmid Kit (QIAGEN) ^^T^7^5 K^»5SL/c. 

±E7 f 7*5 KCWC. ^n-x>^snfcDNA©«[»EiW(0«B^:firo 
/c. ifiHE^jO^{l(i373A DNA *>-?x:/4f_ (ABI ft) fe/flt\ 7^7- 
K&M13 y^-fT- M4 *J«ktf M13 T^-fV-RV (4ffit) fcJ8v*fc. 
tt*. ?n-x>y$ftfcDNA<Dfc8P(r I2bp <0%$ztf$)Z> Z ttfWMLtz. 

fcft?*:tf>CD:7'5-rv--HCLMS (S2^iJ#^ 17) , HCLMR (E$IJ## 18) feff/c 

f-PCRt^DNA?:^^^^ KCX A/pUC19 fe»fii:U 7:7 
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^v- HLAMBS t HCLMR . HCLMS t HLAMB4 T*£0fcfjo/c. PCRf^^fn 

^tlffHU »-PCRT-7-t>y»j«:tTo/c. $ h tC^IP y 7 -f V — HLAMBS 

&£tf HLAMB4 fejfttaU P C RC J: y £HD N A 

^-PCRT-tt, «FS!i:l/-CCAA/pUC19 O.Ug. 7 7 -f7- HLAMBS £ 

ct HCLMR &50pmoie , fc*V^±HCLMS *J J: HLAMB4 & 50pmo 1 e , 5UO 
TaKaRa Ex Taq (SjffS) *£*TTS 100 m 1 <D£iS»£*fc«v\ 50m 1 <0 
tt»*±Jil,T94lCKTl*IB, WtCTim ITCiZX 1 
^T'30 afro*. 

PCR*»HLAMBS-HCUJR(236bp) . HCLMS-HLAMB4(147bp) 4**1^3 %fi 
fik^C7^D-^y^T-«^Sc«|U^ GENECLEANI I Kit(BIOlOl) ^1^^ 
JU&b®W. % ttSJLfc. «rPCR^M«BDNA»ftf£40iig, 1 U<D TaKaRa 
Ex Taq 20^ 1 0>£«»***Bv\ 25m 1 Offifa£±JS 

LT94lCtIT 60TCKTHHHL 721CJCT 1 ^fflCDfcgiM 9 )V* 5 EJ 

MHPCRT-li, PC RE** 2*1, *gJS7:7-f "7- HLAMBS. HLAMB4 
#50pmole . 5 UCO TaKaRa Ex Taq <$9&) *a*T* 100 m 1 O^jg 
***J8v\ 50m 1 CD&te£±lL/;:. PCRii, 94*0 C T 1 60t:{rT 1 

357bp ODNAW^4r 3%fi»iSC7^D--7 k y^T-«ft»|&t>ttt, 
GENECLEAN 1 1 Kit(BIOlOl) % ffl YM^©^, ffiSl,*:. 
»fen*DNA«tf O.UgfcEcoRI -fllHfcLMt BAPJHlfe^7^ 
pUC19AHind III C^^D-sv^Lfe ^IIJMI 0 9 J>t'f> 
MHJSK»*ft|JIU 50Mg/mI 7>fc^'J 2 xYTJ3J62ml T 

-**S»U S^Ut**^ QIAprep Spin Plasmid Ki t(QIAGEN) ££^T 

*BLfc:/5*3 Kto^-C*«EWtm3 ^7^7- M4 . M13 
- RV (SSig) 373A DNA->-^x>-y— .(ABItt) X 



53 



WO 98/13388 



PCT/JP97/03382 



PUC19 tbJt. 

(iii) t hL«/e«[^«l«^3-KT6DNA<D«SI 

KHEF-PMik-gk (W092/19759) ^L|fi««[CflW*3-Kt5D 
NAifJtt, PCRftfeffiv^T^n-->^Lfc. 394 DNA/RNA ^>iri^-f ^ 
-(ABItt) R ^X£&L /effigy 7 -fV-HKAPS (E?J#^ 19) fi EcoRI . 
Hind III, BlnlGMMB9j&> V- HKAPA (E?J#*§- 20) It EcoRI 

S8g8ffi?'J £ *Tt 5 ck ? KRtf L tz. 

m®t*hzr?*$ K HEF-PMlk-gk 0.1 Mg% T-HKAPS . HKAPA & 

50pmole , 5 U CD TaKaRa Ex Taq (S«) tft*-*- * 100 « 1 OftlMM 
fefflv\ 50m l©t£»*±JB U/c." 941C CT1»IB, 60rCTim 72'C(;T 
l#ra<0£ffi£ 30tM^Hro/:. 360bp OPCRI»fe3%fi»^7^n- 
7»y;l/T*«5t?*«lL/i^ GENECLEANI I Kit(BIOlOl) fcffl^Ty^'blElJCL 

tobtltzDNAmft* EcoRI T'iHitLfca, B A Pfift/: * K 
PUC19 AHind III lZ?n-->?Ltz. ^SSgJM 1 O 9 3>kr> h W: 
J^Kft&U 50xzg/ml 7>t^U 2 x YTtgJfe2mI T*-£ig& 

U ffiftlitt*^ QIAprep Spin Plasmid Kit(QIAGEN)£/B^-C:/7* 5 K£f» 
Si L/c. 

ffiKL/c;^** K<7)*fi«RJlJfcMI3 ^7-f7- M4 , M13 75*f V- RV 
(S/HiS) 373A DNA>>-^x>-*- (ABi*±) CT^l^. jEU** 

(3) **7tfci*Lm%m.*?2-<omm 

#23-57-137-1 ttiUM^^^tiauA.. 75X5 KCA/ 
PUC19 . C*/pUC19 a)bhtt*C«««OK||rtr««Hiiid UK BlnlBftC, 
#23-57-137-1 L«V«t%3-K1-*DNAt«tf«c:tCJ:oT, *ft 
^n*> 7 #23-57-137-1 «#L«V«**5j:rFL«A«*fc(iL«|ic««* 
«**3-KT6DNA*afcpUC19 ***-*f*BLfc. EcoRI ?ifttr«fco 
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T*fc*>, ^77^ KMBC1L24 #23-57-137-1 £t# L IB V ff J$ & n — H 

394 DNA/RNA *»-fc-!M1f-(ABI *±) tJB^Tffofc. ftff^-fY- 
MBCCHL1 (K^J##2 1 ) fiHind 1 1 1 i22BK*»J £: Kozak E» (Kozak.M.et 
ah.J.Mol.BioI. 196,947-950, 1987) fc t Hr^T^^ -f v- MBCCHL3 (£?J#*§ 2 
2) ttfiglll , EcoRl BWE««:*-r*J:^K««-L^. 

PCRIi, IChnM Tris-HCl (pH8. 3), 50mM KCi, 1.5mM MgCl 2 , 0.2mM d NT 
P. 0.1 ^g<DMBClL24 % r^T-^LTMBCCHLl fc J: MBCCHL3 
50pnole . 1 a I 0 Ampl iTaq(PERKIN ELMER) £^*Tf <5 100m 1 tf>£J&(g£ 
50^ 1 £>ftft£±/lL-C 94*CCT 45&NL 601CKT 45 ^fg, 72r 
2 ftMCDfamV-t OVX- 30 (sjfro/i. 
444bp (DP C R*ft* 3 %fiM7*'D-^m««»ttlfeft l 
GENE CLEAN II kit(BIOlOl)feffl^Ty^^0JR, fj}RU lOmM Tris-HCl 
(PH7.4) , ImM EDTA &#20/z 1 CfcULfc. PCRMU 1 fc^n^tt 
lOmM Tris-HCl (pH7.5), l0mMMgCI 2 . 1 mM DTT % 50mM NaCI . 8UC0Hind 
III fccttfSUOEcoRI (Sffig) ***1-6fi«a*JK20M 1* 

£faU DNAtX^y-^ttJreiaiRU lOmM Tris-HCl (pH7.4), 1 mM EDTA 

^7X^KpUC19 1 m gfclMlfc Hind III fc«J:tfEcoRI T-flHbU 7iy 

77 5r— tf(E.coli C75 , £fi») -CBAP«1L&. K««t7xy-^ 
ACf^DD^AT-m DNAtx^ry-^jJUB-pEuHo^^ l0nM Tris- 
HCl (pH7.4) 1 mM EDTA lQtf 1 

BAPiaiL/c^X? K P UC19 1 a 1 fcJfeOPCR*»4 ^ 1 £ DNA 
Ligation Kit Ver. 2 (2«t) *J8l*TMIU »|JM1 0 9 3>WV 
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tl&JMElE&ftfc. 50m g/m l 7>fc v >U >t**r1"6 2 x YT£&2ml T' 
37*CT— «»BUfc. £i#Ii#J&><b QIAprep Spin Plasmid Ki t(QIAGEN) 

K*CHL/pUCl9 fcbfc. 

^7*3 KCA/pUCl9 , C</pUCl9 &l m g **Vf*l 20mM Tris- 

HCl(pH8.5h l0mMMgCl 2 , 1 tnM DTT, iOOmM KC1, 8UO Hind MI 

2U£DBInI 6ft*1-£fi«B«fl[ 20m l 4»tr 37TCi:T 1 ft 

^-^ttBT^JRUfctt, 37rT-30#HBAP&JlS:tTo/c. £^7x; 

Tris-HCl (pH7. 4). lmM EDTA 10m 1 «C»JHLfe. 

#23-57-137-1 L«V1S«%3-K«DNA^4t^7X5 K CHL/pUC19 
*><b8 Mg* NttCHind HI itf Blnl VIHitLtt. {§ <b 409bp CODN 
ABW*: 3 %I|j|^7^D-^yK'i^«il/;l GENECLEANI I 
Kit(BIOlOl) *«^Ty;W*^BJR, »BU 10mM Tris-HCl ( P H7.4). 1 mM 
EDTA £&10m 1 CBBLfc. 

C<DL$B VfI*ftD N A 4m1£> BAPjfilU/:^7^^ KCA/pUC19 £ 
/h(iC k / pUC19 #1 m 1 C^y^O-->^U, ^»1JM1 0 9 3>ff 
>h*ffifl& U/c. 50Mg/ml 7>trS/';>*A*-r6 2xYTJS»3 

mi T—£i§BU S#il7}*^ QIAprep Spin Plasmid Kit (QIAGEN) tm^T 

^7^u'«:«su. :nf»tfnfn7*7^5 kmbcilu)/ p uci9 v 

MBClL(/c)/pUC19 tLtz. 

^7^; KMBClLU)/pUC19 *> J: MBCIL( k )/pUC19 Sr^tV^ft EcoRI T* 
BfcU 3%fiB ( «7#n-xy;VT-«4U*BU/cB, 743bp tf)D N AHJr,fir£ 
GENECLEANI I Kit (£10101) E t>T ¥ JUfr h ®JR, f»BU lOmM Tris- 
HCl ( P H7.4) V lmM EDTA £B 10m 1 
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ft&lfjt-tLX??** KHEF-PMlk-gk 2.7 /x g £ EcoRI VMltL. 7 

6561bpODNA^$: GENECLEANII Kit(BIOlOl) ^^t^f)@iK, filSi 
U lOmM Tris-HCl(pH7.4). lmM EDTA 10m 1 Cfcft?L/c, 

BAPAaai//cHEF^^^-2M 1 $r±IB^7^^ KMBC1LU) gfzlt 
MBClL(/c) EcoRI »rJt& 3 m I ££&U *JS&JM1 0 9 n > h*ffl& 
WmnmLtz. 50/ug/ml 7>fc*^U >£^#T6 2xYT£ft2m! T'ig* 
I/, &ttlj#*>£> QIAprep Spin Plasmid Kit (QIAGEN) Sr/B^T:^;^ Kfc 

IfilSiL/ciy^X^ Kfc* 20mM Tris-HCl (pH8.5) . lOmM MgCl 2 , 1 mM DTT\ 
lOOmM KC1 , 8U<DHind III fc£tf2UOPvuI fc^Tf 

nT^tl^5I04/2195bp , 8;frftK#A£nT^tttf 4378/2926bp OMitWiK 

MBClLU)/neo % MBCIL( k )/neo fcLfc. 

(4) COS-7*fflJ&<2h7>*7x^>3> 

k * c o s - 7 vmx--m.\z%^^±tz. 

kmbc i hcdna/ p co 

S 1 i:MBC 1 L U) /n e £*:(iMBC lHcDNA/pCOS I i:M 
BC1L («) /ne o tOfo*£irt£X Gene Pulser 2Sg (Bio Rad ) £E 
1>TXU* hn^U«->>3>^J:»jC0S-7tfflSa(lf5l^i|^AL^. PBS 

0.8ml K % £75;^ KDNAIO^ g fciQA, 1.500 V, 25mF^)»«§«(Z 
fc#*/c. ££KT 10 ^K©(sia^ra©^ x^hD>t>->3> 
femZtitzmifcZ 2%£>Ultra Low IgG ^SSJfcjMI (GIBCO) *£*rr<&DM 
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T**Lfc. 72 l$[i8tf)tg*CD&. ««±ttt:ft«t). X V MUUL/t * 

Sfc£U EL ISA ©KflKftUrt:. 

C0S-7mfa<D&m±m**b(D**7l}itt<Dft$llt. AffiGel 
Protein A MAPS II h (BioRad) hflSftf©«»Cta£oT^-Dfc. 

(5) EL I S A 
(i) 

ffitt«*ffl£©fc«>(DELISA ^U-hfe^CDi-JiCLTMSLfc. EL ISA JB 
96 7vyu-h (Maxisorp, NUNC) Mft^y77- (0. 1M NaHCO 

3 , 0.02% NaN 3 ) -CI pg/nl ©■*^«BL^^*afc h I g Gffift 
(TAGO) 100 Ml "OlMftU 200 Ml ©«^y77- (50mM Tris-HCi . 
lmMMgCl 2 , O.IMNaCl , 0.05% Tween20. 0.02% NaN 3 , 1% *jfoft7 
)VZf^y (BSA) , pH7.2)-C7ny*>^0a. *^7tt#fe»S$^CO 

Mfcr-O^a^-M,, PBS-Tween20 Trjfcfra, 7^"j7^77^- 
■tf*^-r¥ffifcM g (TAGO) 100 Ml fcftl*.*. l«MM»ICT-f> 

*a-*-HU PBS-Tween20 T*ift#0)&. lmg/ml (OSKitt (Sigmal04. p 
--hD7x-;Hj>», SIGMA ) *JQ*. ft<; 405nm VtDWt&tvjfa 
^U-hiJ-y-CBio Rad) -CWjeLfc. IttttX^^-FtLT, Hu 
IgGU Purified (The Binding Si te) fc/aWc. 
(ii) JltIR«#i6(3DflI« 

E 1 ISAyi/-ht*(i, «©«fc^«CLT««L/c. E 
L I S A£ 96 7*71/- IM^7 7 7-t Ug/ml ©»J*C 
H»SL/:thPTHrP (1-34) KWJWf) 100 /i 1 tiMl/:. 

200 MO*^-;77-T^Dy*>^oa. ^^^MM^ttCO 

Tf>*a^-hU PBS-Tween20 T*&#&, V 7**7 7* — 
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+ ¥fltfc: h I g GtK# (TAGO) 100 fj. 1 ±toKtz. iftJCT-r h U 

PBS-Tween20 T-asffOtt. log/ml <DSgj§& (Signal.04. p--hn7i- 
^y>B. SIGMA ) feiOA. fc£ 405nm t-0(i**47Y ^D^U-hy-y 
- (Bio Rad)T-i«Sl//c. 
*©tt*. **7*/T:#te, thPTHrP (1-34) K#-f.5«£»gfc#0T 

*otW©PTHrP (1-34) LfcV^ fc 

(6) CHOS«a4»JS«<D*Sr 
ft (DXB 1 1 ) C«AL/:. 

BClHcDNA/pCHOl i:MBCl L U) /neo, *fcfcMBClH 
cDNA/pCHO UMBCIL (<) /n e o 0>M*A*H*T\ Gene 
Pulser ^ja (Bio Rad ) fcl^txl/ ? h □ 3 >K J: U C H OMIfflC 

HI** JW A Life. ■tti-f r n©5BB^^5r-^wis»jRPvu IT?«WLTiIB 
DNAKU 7xy— ;pej:tf^DD^AJlbtttt. x^y-;Ptt«T*DNAt 
HiRLTxu^ hnaKl/-S/ 3 >«CJBv>fc. PBS (-) l x I0 7 |fflft/m 

gfeADA. 1. 500 V, 25^ F<0»*«i::T^*fc**./c. MKT10 4NW 

(GIBCO ) tmtQLtzMEM- a«Jft (GIBCO ) C«8BU 3#tf) 96 ft^U- 
h (Falcon) *J8^TC0 2 * >#a*-*-KT*BLfc. JSftM&SBC. 
l0%?:>&J/£jfii}f (GIBCO ) fcitf 500mg/ml 0) GENETIC IN (G418Sulfate . 
GIBCO ) Sftn. «J#7^U#^KiSj:tFT*#y*^^U^>K3F*MEM-- 
a*tt (GIBCO ) aaftttJttXftU 9t#Sfi7«)VA«tl^flBtflfib 
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£*0>*t*|jfc*flflL*:. 

Ultra Law IgG ^S/fl&i/EHHW »U0. U U7T*> Kfccfctfr;** VtfZ <7V 

±i**HlRU 0.2 *<mtf> 7 (Millipore ) £ J: *J HMjjf L 
fc. 

(PerSeptive Biosystems ) ^ffi^t, ConSep LCI 00 
(Millipore ) CT&tt^&^irftoTf? v\ *fD?SttG>«lft*> J: tfi8&#>^> 

tftt«IS£Sttfck ±!BEL I SA^CTltL/:, 

(1) khfift«#H«Ol» 
(i) thfi^bH«|V««©«W 

fchSWfc# 2 3 - 5 7 -l 3 7-lM#Hfc*, PCR^:J:6CDR-^7 
Tf^^i'JML^ fclbffi#S31679(NBRF-PDB>Cuisinier A.M. *b, 
Eur. J. Immunol. , 23, 110-118, 1993)fi*©F Rfcfc-TS hSMb# 2 3- 5 7 - 
13 7- IffittHfe (/<-^ 3 >- a" ) 0ffH0/c6K6«<DPCR77^ 
-fcttJBU*. CDR-y77f^>^7^7-MBClHGPl (K?J#*§- 
2 3) &tfMBC 1HGP3 (E?J## 2 4 ) l*fe>*DNAEM**U *b 
tCDR^77f-f>^7l'7-MBClHGP2 (EMM2 5) StfMB 
C1HGP4 (EJiJ#^2 6) li7>*ir>*DNA&?iJ£WU f Ltftlf 
l 5*5,2 l b p0«lfttE*J**1-<5. *«77-fY- 
MBCIHVSI (E^JSr^2 7) &tfMBC 1 HVR 1 (E3*J#^2 8)(±C 
DR^7f-f >^7^7~MBC 1 HGP 1 RUMBC 1 HGP4 t^D 
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CDR-^77r<>^7i'7-MBClHGPl, MBC1HGP2, M 
BC 1 HGP3feJ:tfMBC 1 H G P 4 V 7? V )V7 ^ K^t/H 

^T7>ilL/ (Molecular Cloning: A Laboratory Manual, Sambrook h, Cold 
Spring Harbor Laboratory Press, 1989), YJUt>>h<DtA&t± crush andsoak ft 
(Molecular Cloning: A Laboratory Manual, Sambrook Cold Spring 
Harbor Laboratory Press, 1989)CTfro/c. 
T&£>*>, -eti-fm nmo 1 e©CDR-^7 7f >^^7< 

*^*JBK±T«iMfc«:!iBWLTffv\ crush and soakSdT y;U*»^0JR 
l20^1©10mM Tris-HCl (pH7, 4), ImM E D T A£? 

PCRIi, TaKaRa Ex Taq (SfflU) lOOjul 
I^(:±Mi:SSl/:CDR-^77f<>^7 r 7^v~MBC l HGP 
U MBC1HGP2, MBC I HGP 3 fcj; tfM BC l HGP4 H tl-frtl l 
vU 0. 2 5mM£DdNTPMt) r ir2. 5 U(D TaKaRa Ex Taq *fc*frT\ 
*#««JR«r««UT9 4t:(:r l»IB. 5 5*CCTJm 7 2tCXl^ 
£A'T-5 0fTofc. ^i;50pmo I e <D#.gfl:/^ t-M B C l 
HVS l&tfMBC l HVR l fcjm*, JHJ ^* 3 0 Hfro^c. PC 

Rft^<fc'J««U/cDNAWflr«:4%Nu Sieve GTG7#D-* (FMC Bio. 
Products) *fflt>^7^fP-^y^Htfl*tt^ < k 9 tfJfcL/c. 

4 2 l b P*0DNAfrfifc*W1-*7#n-*#£TOij, GENECLE 
AN I I Kit (BIOlOl) *y hW^K^^DNA^ 

**KLfcDNA£x*y-^Titt8Stf/i^ l OmM Tris 
-HCl (pH7. 4) , ImM EDTA»»2 O^i I 
PCRS^ii^t, B amH I fcit/H i n d I I I T'rJHtTS w h IZ £ U fl 

t5^7^$H^hMBCHv/pUCl 9*ift£0*:. 
(ii) t hSftH«cDNAC0/c«)<3DH«V«i«fl[)«IS 
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hHICWCy l©cDNAtien/c«)i:, ±E0 J: 5 KLTHMBL 

C 1 HVS 2 iiV^«tD»J- ^-12^(0 5' -«fc3-K1-£E«i:>W:/»J*r 
-fXL, I^Kozak3>t>^E5iJ (Kozak.M, <b. J.Mol.Biol. 196,947- 
950,1987). H i n d I I I fc«fc tfE c o R I BME#I£ WT* <fc 9 «::»«■ Lfc. 
H^Vf|^ODNA$:^0-rS/cft^l(r^7 r 7'<V-MBC 1 H V R 2 (i, 
#<D3' -««r3-K-r*DNAEWCyN-ryyy-fXL, IoC«*©5' - 
fflSOEMfcn-KLAp a I fc^tfSma I BMEMfeftTe J: 9 CWl/fc 

PCRfiTaKaRa Ex Taq fcJBv\ fcfiDN A i: LT 0 . 

4^g(0hMBCHv/pUCl 9 T — LTMBC 1 HVS 2 

fcJ:t/MBClHVR2$:ftlftl50pmo 1 e, 2. 5 UCDT a K a R a 
Ex Taq, 0. 2 5 mM(0 d NT P «r^f*fr-C*f*ll«*€:ttffl 9 
4rKTl#|W, 5 51CCT 7 2TCiIT l^fffl<0?fiJt-9-'f ^;l/T-3 0 0 

fro*:. PCR&C«fcO^<®L*:DNABr>t*3% Nu Sieve GTG7 
1iu-7s (FMC Bio. Products) £J8 ^tz7 #D-xy>M|«UMk£ J: 'J ^»tL//c. 

4 5 6 b p*0DNA*ftf *4*T6 7#D-*tf fcaBtU. GENECLE 
AN I I Kit (BIO101) fcfl§<«\ h»*f©»jF«C|e^D N A»rtf 
fcttttUfc. HMUfeDNAfcx^y-^T-itft^-fr/ctt. 10mM Tris 
-HCI (pH7. 4), ImM E DT Afcfc2 0 a l »*>n*i 
PCRSeSfttt*, E c o R I fci^Sma I t'iBftt6:fct'i8L3tpU 
C l 9K*^D-->^U ttSEMtftKlfe. i o LX^btltz^ 
K-V#2 3- 5 7 - 1 3 7 - 1 <:^t57^ZHfV^^D - KtSDN 
Atr^f I, 5' -iCEc o R I fcJtfH i n d I I I Sgffi&TU&tfKo z a 
kEM. 3' -flSCAp a IfccttfSma I BBEMfcJ*^:^** KfchMB 
C 1 Hv/pUC 1 9 fc**L/c. 

(2) hH<btfi#H«(0»^^^-(0«|» 
hPMljR*H« cDNA(DBWtftt^775 KRVh-PMl f-cD 
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NA£Ap a I fc^BamH I KTHMfcU H«CflMifc K"rs«k£BM 
«r*t»DNAWf)i t0WU ApaI«J:tfBamH I vm<t*Z Z t IZ J: U I? 
Sl^chMBC lHv/pUCl 9 CfAl/:. iHtMl^^T.^ Kfe 
hMBClHcDNA/pUC19 ^£0^7 7.^ Kl*h hlWb# 2 

3 - 5 7 - 1 3 7 - 1 8t#OH« VMXtf l: h HHCffiC y 1 

S'-MCEc oR I fc«ktfH i n d I I I BHEM. 3 * -*jB 
CBamH IS&E?y£fto. ^XU'hMBC 1 HcDNA/pUC 1 9(1 

£E?J#*t5 StZ&+. £tz. /<-$;3>a07^BeW«:K5iJ«5 6Cv 

-r. 

hMBCIHe DNA/pUC 1 9^Ec o R I fc^B amH I T-JHfbU 
WfcttfcHBEMfcafcDNAWtffc, Ec oR I fc«fctfBamH I T-${b"$"6 
:i:i:i:'jrai/:M^7Z^ KpCOS 1 i:lAl/:. c^LTff^n/ce 

hlMfcfltfltf)**:/*** H^hMBClHcDNA/pCOS 1 £ffr£L*:. 

lHcDNA/pUCl 9fcEc oRIfcitfBaroH ITTHftU »fc*lfcH 
«EWfe*t'DNA»ffrfe, Ec oR I SJ:tfBamH l-e«ft-r*CfcCJ:»J 

OJM^7X3 KfehMBCl HcDNA/pCHO 1 t$t£Ltz. 

(3) Lfl/wyijy KV£««t«)«|| 
(i) FR1, 2/FR3, K«#«>ffH 
fchSUbttttfcT** (**7> «:#©FR*««:fi^«lAfeL«([%3-K^ 

fcJGB»&Af 1 I IfflW»ffifc«B+6;:fcfc£oT. FR l&tf2lib hftff 
AX. F R 3JKF4 tt^*Xtttt**fc-r*/vf 7»J * HttWfeffBLfc. 

^7^5KMBC1L (A.) /n e o^hMBC 1L (A) /neo^lO 
iU g lOmM Tris-HCI (pH7. 5), lOmM MgCl 2 , 1 
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mM DTT, 50 mM NaC I . 0. 01% (w/v) BS A, A f 1 I I 

U) /neoH6 2 8 2 b ptf)irff (c 1 £1" 6) fccfcffl 0 2 2 b p 0*f 
ff (c2tt6) , ^7^5HhMBClL (A) /neort^6282bp<D 
iff (hi fc-TS) JSitf 1 0 2 2bpW»rff (h 2 + fc, GENECL 
EANII Kit (BIO101) fc«^ry^*,0JR % BBLfc. 

0JRl/fccl. hli^lMg^^tBAPM^ffo/;. DNA^7i 
y-^fccktr^nn.tWl/AT'W&aiL/, x*y-;l/ftjBT-@JfcLrt:&, 1 OmM 
Tris-HCI (pH7. 4) , 1 mM E DTAM 1 On 1 IZ&MLtz. 

BAPj2iIl/:c l&tfh liffU 1 fc-tft^fth 2, c 2 EPf ff 4 m 1 
ISL (41C, -*) , *»BJM1 0 9rj>ex>h«fiSC^HI£«IL/c. 5 0 
Mg/ml T^tffU >*£*rT*2xYTi§J62m 1 "CJMU Bfr®^^ 
h QIAprep Spin Plasmid Kit (Q I AGEN) M^t^7^5 KfcJIBLfc. 

IBjHL/c^7*S Kfc, lOmM Tris-HCI (pH7. 5) , 10m 
MMgCl 2 SCrimM DTTMtfCAp aL I C^ffiiS) 2U. BamHI 

{%mm 8uxiiHindi i i &mm 8u*£*rr*Rj6S£tt2 0/* 

1 4>T-3 7TC, 'mifflML/:. c 1 -h 2 **iEL <&&2ftX^ft& Apa 
LIT* 556 0/1 2 4 6/4 9 8bp, BamHI/HindIIIT'713 
4/2 6 9b p(Dm<tmKt>*9ibZZtlZ*t) % ^7^5 KOBBfcfrofc. 

fchFRl, 2/7>)7FR3 ( 4M7'J V K«#L*% 3- K1"-5JW< 
^^-n/mMBC l L U) /ne ofcU£. hl-c2(D^P-> 
tfttbtl&ft^&ftn*. pUC^?*-±T'M&*T*^HEF^? 

-tOB, 7 5>«MOft^thSafbSt#L«V«*«:3-H-r 
^DNA^^^7^? FhMBClLaA/pUCl9, &t/FR3pg<D9 l 
ffi (Kab a t 0«Jt£J:67 5;B»»8 7 ft) ©*D*>*-f !/D-f 
■BUfct hBfttt#LBVB««:3-H-r6DNAt*t»^^5 HhMBC 
l LdA/pUC l 9 fcftSJi: LTJB^fc. 
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77*5KMBClLU)/pUC19, hMBClLaA/pUCl 9& 
(fhMBC I L d A/p UC 1 9 1 Om lOmM Tris-HCI 

(pH7. 5), 1 OmM MgC 1 2 , 1 mM DTT, 5 0mM NaC 1 , 
0. 0 1% (w/v) BSA, Hindi I I 1 6U, Af 1 I I 4U^ 
*T«fi«?iR^JB3 Om 1 7*C. 1 WWiHftU*:. SJS«fc 2 %<£»£7 
^n-^y;PT-«aa»L, ^7^^ h'MBCl L U) /pUC 1 9*^2 1 
5bp (c2') , ^7^^ KhMBC 1 L a A/pUC 1 9fc«fctfhMBC 1 
LdA/pUCl 9^e>^tl-fn3 2 1 8 bp (ha 1\ hdT) ODNAf 
)tT£ G E N E C L E AN I I Kit (B I 0 1 0 1 ) tft^XYfrfrb®^ 

hal\ hd l'Wfrtttl^nc ^88IJM1093> 
fc'xV h*ffiS&<:7£Hte&L/c. 5 O/czg/m 1 7 > \**/ 2 x Y T 

^2m I T-JgitU mitmftfrbQ IAprep Spin Plasmid 
Kit (Q I AG EN) Zm^T7yX$ F^«Sl/;. h a 1\ hd l'irtf 
^r^O^^X^ Kt, Wtiy^^ Hm/hMBC lLaA/pUC19, 
m/hMBC UdA/pUCl 9i:U; ( 

®btltz7y*$ Km/hMBC lLaA/pUC19, m/hMBCILd 
A/pUCl 9?:EcoRIfMU/:. * *X-Ftt 7 4 3 b p <DD N ABftf * 
2%<£«*7*'D-7.y;p-e«^ftL/^, GENECLEANII Kit 
(B I O 1 0 1 ) tm^TYJUfrblaVVL* **»U 1 OmM Tris-HCI 
(PH7. 4). ImM EDTA}$)«2 0m1(;?§SU;, 
&DNA*r*4/u l £Sir&<DBAP*a3IL/cHEF^*--l A 1 IZ&jfcL, 
*fl§® J M 1 0 9 3 > t r > h Ifflfl&K^Rfcifc Ltz. 5 0Mg/ml7>^>'J 
>fcSWTS2xYTigJfe2ml-OJg*U Q IAprep Spin 

Plasmid KiUQIAGErOfc/f^TT^^ F^SL/;, 

IIISiLtz&JyTsS, Kt, 20 mM Tris-HCI (pH8. 5), 10 
mM MgC 1 2 , ImM DTT, lOOmM KC1, Hindi I I (SH 
«) 8U, Pvul (Sfflfc) 2U**«*$fia?fi£tt2 0* l*T'3 7t:K: 
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x imwmitLtz. w>t^iEL/t>»fic»A*nx^ntf s 1 04/2 195b 

P, ia*fiIC|»A*nT^*l«4 3 7 8/2 9 2 6 b p <D«fcfrtf **£t;<5 w 4: 

FR3. Kfltf^Lilfca-KI-SJSa^^^-m/hMBCl La 

A/n e o, m/hMBC 1 LdA/n e oill/:, 
(ii) FRl/FR2/v<:/U y K»l*©flF« 

CDR 1 fli:*«Sn a B I ««f»ffi«:«flT* Z t II «t ot. MftCFR 1 
fcFR20yW7 r 'Jy Ktt*trai/^. 

^7^U'MBC1L (A) /n e o^h/mMBC 1 L ( k ) /neoO 
#10Mg£10mM Tris-HCl (pH7. 9), lOmM MgCl 
2 , ImM DTT, 50 mM NaCl. 0. 01% (w/v) B SA, Sn 

aBi 6u***-rsfij6a^«2o^ i*-c. 3 7-cict mrara 

ffcU*:. !J;i:20mM Tris-HCl (pH8. 5), 10 mM MgCl 
2 , ImM DTT, 1 0 OmM KC1, 0. 0 1 % (w/v) B S A, P v 
ul 6U***-r6fi««£*5 0M 14JT-3 7lCllTlWWMftLfe. 

£*ttt*i. 5%«njsr^p-^y^"e««,»«iLfca. 77*skmbc 

1L (A)/neoH4 9 5 5 bp (ml) *><J:tf2349bp (m2) , 7 
=?7. \ Kh/mMBC 1L (A) /n e o^M 9 5 5 b p (hml) K±Xf2 
349bp (hm 2) ^DNAlr)t«:, GENECL E AN I I Kit (B 
I O 1 0 1 ) fcffli^ry^&BIR, MRU lOmM Tris-HCl (p 
H7, 4), ImM EDTA**4 Om 1 K*fSfbfc. 

ml, hmli^Ul Hnfnhm2, m2&r*4* I CSttU 
JM1 0 9 □>kfT>MB»C»|U6»l/fc. 50m g/m 1 7>^>'J 

2xYT^2ml TfcRU Q IAprep Spin 

P l a sm i d Kit (Q I AG EN) 4ffi^t^7X5 KfcHRLfc. 

»Rl,fc*77*5 Kfc, 10 mM Tris-HCl (pH7. 5). 10 
mM MgCl 2 , ImM DTWApal (£»*) 8 U */:liA p a L I 

(an) 2ut#*T-6fii6«**2 om i *x-3 vo\z.x\*mmc\jit. 
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L<«tt3ftTt*ttf£ Apa I"C7 3 04 bp, ApaLIt'5 
5 6 0/ 1 2 4 6/4 9 8 b p (ml-hm2), A p a I V 6 5 3 8 / 7 6 6 
bp, Ap a L I T-3 5 3 5/2 0 2 5/ 1 2 4 6/4 9 8 b p (hml-m 
2) 0jHfcKJM*£ U J: 75*5 K^S^fro/c. 

thFRl/7^7FR2, 3, Ktt#L0j«r3-K1"6*«^ 
^^-ammMBC 1L (A) /neo, 7^XFR 1/t hFR2/7<)7 
FR3, 4M^J7 H8l*L«3-K1-6fBa^^4r-femhmMBC 1 L 
(A) /n e otLfc. 

(4) bhBfUft«L«omi 

t h!Bft# 2 3- 5 7- 1 3 7- lJft#L8i£, PCR&Ci^CDR-^ 
7f-f V^CJzOfNBLfe. fc SffiftHSUO 3 8 6 8 (GEN-BANK, Deftos M 
fc.Scand.J. Immunol. , 39, 95-103, 1994) fc3fe<0F R 1, F R 2 *fJ:tfF R 3 , M 
ffKk hSt*S 2 5 7 5 5 (NBRF-PDB) fc*(DF R 4 fc: hSMfc 

# 2 3 - 5 7 - 1 3 7- lftttLft (^-^'3/ a" ) <Oft&<D/z&tzem<0 
PCR^-rT-^U;, 

CDR-^77f^>^7^7-MBClLGPl (E3*J#*§2 9) JkXfM 
BC1LGP3 <efll#*3 0) l*-fc>*DNAEfllfc*U f IXC DR^7 
7f-f>^7i > 7-MBC 1LGP2 (ffi?J##3 1) &tfMBC 1 LGP4 
ratf 3 2) <*7>*"t>*DNAefl|fcWU -eLTf-tl-fn^^T- 
OimtZl 5^2 1 bp©IB*ttKM«:*t-6. *»^7-r v-M B C 1 LV 
SI (S^J##3 3) RtfMBC 1 LVR 1 (RJIJ#^ 3 4 ) J*C D R ^7 7f 
^>^7^7-MBC 1 LGP1MMBC 1 LGP4 

CDR-^77f^f >^7-f 7-MBC 1 LGP 1 ( MBC1LGP2, M 
BC 1 LGP3*><fctfMBC 1 LGP 4(iR*Stt^'j 7* V *75 K^tffl 
V % T#StL (Molecular Cloning: A Laboratory Manual, Samb rook £>, Cold 
Spring Harbor Laboratory Press, 1989), yjlsfrhOtto&lt crush and soak & 
(Molecular Cloning: A Laboratory Manual, Sambrook f>, Cold Spring Harbor 
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Laboratory Press, 1989)CTfro/i. 

~tUt>*>. -en-f-'tll nmole£DCDR-^77r^ >^7<V-£6% 
£&;K'J7*'J;U75 K^T'tfJiU iW<B*S3©DNAWfrcD|^Ij£*:$/»J 
*y;p»*«±T-**MI«:fflM*bT^Tir\ crush and soak SCT^^t, SIR 
U 2 0 m 1 1 OmM Tr is-HCl (pH7. 4), ImM EDTA 

PCRIl TaKaRa Ex Taq 1 0 0 /u 1 0>£j£ 

^^C±!BO«(C^SiU^CDR-^7 7x<>^7 f 7^T--MBC 1 LGP 
1, MBC1LGP2, MBC 1 LGP3fc«ttfMBC 1 LGP4^ftlftil 
(i 1 , 0. 2 5mMOdNTPMtftZ2. 5U£>TaKaRa Ex Taq* 
dO*frt\ ^«»^«ffllT9 4t;(:Tim 5 5TCKT14rKL 7 
2*CCT 1 #IH!<Dffi&1M ^;l/-C5@?TV\ C<DEJ£ig£j£tC 5 0 pmo 1 e(D 
fl-SB^-TV-MBC 1 LVS l&tfMBC 1 LVR 1 fcifflA, £ fcKft 
•^-f 0EISIS$^ PCRfcKJ:Ui&|HLfcDNAWrtf* 3%Nu 

Sieve GTGT^'O-T, (FMC Bio. Products) 41^/: 

4 2 1b p^DNA^^^teT^n-Xlt^WJ, GENECLE 
AN I I Kit (BIO101) *>y h^O«i3Sri:tt^DNAiit 

tnmbtz. #btlttPCKR&m.Gto*. BamHI^t/H i ndlllf 
ifttS:i;{:J:'Ji«l/fcpUC 1 9K-*7^o-->^U ifiSEFJfc&fc 
L/c. :HT»f)*i^7^5KthMBCL/pUC19i:*«U. L*> 
1^*^CDR4®1 04ffi (Kab a t (DffifelZ J:57^ 9 6tt) <D 

^7^7-MBC l LGP 1 OR (12*U#-S§- 3 5 ) fctttfU PCR 
liTaKaRa Taq (£jf£) fcjfll\ 1 0 0 m 1 ©Efcift£fcKfilS!D N 
At LT 0 . 6 ^ KhMBCL/pUC 1 9, 75>f Y-fc ItM 

BClLVSlMMBClLGP10R$:fnfn5 0pmo 1 e, 2. 5U 
£>TaKaRa Ex Taq (^MM) 0. 2 5 mM<D d N T P 
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«tt01M*fcttfflLT5Otf 10ttMl*±JBbT9 4rCTl4rl«. 5 5*CC 
TIM 7 2 , CCt 1 #fStf)&j£1M *>PT-3 OEJffofc. PCRtti:J:»;« 
f§l / /:DNA|fiVU%Nu Sieve GTG7#D-* (FMC Bio 
Products) fefflv^T^'D-^y^miRaiKCiy^L/c. 

4 2 1 bp«0DNAW*fc£*+*7#n-*fr *WttU. GENECLE 
AN I I K i t (B I 0 1 0 1 ) fc»v\ #y h^#M5Ctt^DNA|f)t 
**3&L*. HWcPCRS^ftiBamH I fcitfH i n d I I I vm 
ItTZZttzX Om&Ltzv UC 1 9C1f^D-->^L/;, 

M13 Primer M4 V-&tfM 1 3 Primer RV^7 

Ctf):/^;^ KfcH i n d I I I fcJtfB 1 n I T-jSfbU 4 1 6 bpOilt* 
l%7* # D-^y;l/«jR*«|(Cj:y»*Lfc. GENECLE AN I I Kit 
(B I 0 1 0 1 ) *BV\ *y h^#^)ffl 5 ^tI^V^DNA»f^'S:»»b/c. 
*fcPCR£fc»*»*. H i nd I I I *>J:tfB 1 n 1 ti:<t'J 
E&U*:/77^ KCX/pUCl 9C«AU ^^U'hMBClLaA/ 
pUC19i;^L/:. I^^^n^EcoRIMl, fchSMkLBfcu 
- KtSDNA^y^T,^ Hp COS 1 IliAL. E F 1 a?a=e-2 -<DTU 

KfchMBCl LaA/pCOS 1 fcfft^Ltf:. hSMkLiU<-$'3 >" a M <0 
4CSE3J (#*-r*7 5y»fedt/) *EJlJ#<t 66fca*T. ^-^ 3 > 

a©7^ BE3*J * E7»J#*t 47 tc^i". 

/^-^a>"b"«:PCRtt»cJ:6g6»*A«:«^Tffttl/fc. /<-^3>"b H 
"01*4 3& (Kab a t ©«SCJ:6 7 ^ J &#^4 3ft) CO^'J i/> 7d 'J 
>«:, 4 9ffl (Kab a t J:«75 ^»##4 9ft) ©y$/>*7*/< 

^^>HIC*3l-r*J:^^ttli-l//c. MUS^-fv-MBC 1 LGP5R (E 
?«J#^36) i:^7-f7-MBC 1 LVS 1 C<t f J. ~?v 7>K KhMBC 1 La 
UpUCl 9fc*fifcLTPCRfcfrlr\ dW.DNAi^lBamH I*J 
cktfH i n d I I I/CSftU pUC 1 9©B amH I , H i n d I I I Mi: 
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4f7*D-->^b*:. ttSE7Vft£& MRU* H in d I I I*J«fctfAf 1 
I IT-MftL, H i nd I I ItJitfAf 1 I It'ML/:hMBCl L aA/ 
pUC 1 9fciIISl,*:. 

:9ltl|f)n/^7^^ K & h M B C 1 Lb A/pUC 1 9 
A* KfcEc oR I-W«tU HhHftLMfe3-K1-*DNA%*to»f>|r«:^ 
7X5 KpCOS 1 C»AL, EF 1 a^D^-^-OTSCfc hStfbL«<D&g 
&3 KV^ttB-TSi^CUfc. CUt^l^n/c^X^ KHMBClLb 
A/pCOS 1 tftZLtz. 

T*f*8 4{ft (Kabat OMSCJ: S 7 5 ^ 8 0{£) »; Vfcya'J > 
d&JE-fS^Klfttf S!M^7^7-MBC1LGP6S (Efll## 3 
7) ^y^-TT-Ml 3 Primer RVCJ: U^^U'hMBC 1 L a 
A/pUCl 9fc»Sifcl,TPCR*fT<.\ fW;DNA»f^^BamH I 
£tfH i n d I I I "CJIIflsU B amH I *5j:tfH i n d I I I"HIMb1"*wi: 
i:i9S»U:pUC 1 9{cify^n-n>^L/c. &£E?J&£&, MMP 
3SB s t P I fc<fctfAo r 5 1 HlfMU B s t P I tfA o r 5 1 H I 
tMftUchMBC HaA/pUCl 9 iilML/:, :HT»Wc^77 
?K^hMBClLcA/pUC19i:l. CO^X^ KfctillRitXEc oR 
I«tfbU fch£HbL8^3-KTSEm£t>E?'J*:^X* KpCOSl© 
Ec oRI»ffl«I»AU EF1 a ^D^-^-OTiSfCfc hfflft L«<0W»3 
HV^mi^ia/:. ZoLX®btitz77*Z KfehMBC 1 Lc X/ 
pCOS 1 £$t&L*L. 
Ma/d" . "e" XtTf" * P C Rjfcfc «fc 5«IAfeffi^tMU 
^->' 3 >^JIi: w a H . "b\ B c B ^—>*3><D9 lft (Kab a 
t 0«j£K < fcS7S>'*##8 7 (ft) ©f-DS/Vt-f VD-f^^JZM-r^^^ 
CKftL/c. .aBHE^-T^-MBC 1 LGP 1 1 R <EM#*3 8) fc:/5-f 
7-M-S 1 (E^J#-*§44) Ci'JftifnhMBClLai/pCOSl, 
hMBClLbA/pCOSl, hMBC 1 Lc A/pCOS 1 *8£Ji:UTP 
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CRfttTt\ ^WcDNA^^BamHItJitfHi n d I I lvmitL. 
BamHIfcit/H i nd I I I XMittZ Z t iZ J: U «SL/: P U C 1 9K-* 
y^P-->^0/c, tt£E3Ift£ft. H i nd I I I&IVB 1 n ITfBfbO, 
Hindi I IfcitfB 1 n I T'JBflrf 6 CI i: «fc U SHKL/cC A/pUC 1 9 t 

£ 9 lti^tl/;y77^ KfeJiKhMBC lLdA/pUC19, h MB C 
lLeUpUC19 t hMBClLf A/pUC 1 9 £ U 7*c. in^W^T, 
S K«:EcoRIlftU t hfflfcL*te 3- KT*E*J*St/E*J*: 77*5 
KpCOSl©Ec oR ISPttKSAU EF 1 a 7nqE-*--0)T»Kfc hffi 

ftlUChMBCILd^/pCOSl, KM B C 1 L e X /p C O S 1 % hM 
BClLf /L/pCOSl tftZLtz. 

>'a> n g" &XTh" tPCR*CJ:6*JWAtJI^TffHl/fc. * 
^—>*3>4:fc«aiCa" , w d" ^>'a>03 6 {ft (Kab atOttCJ: 
67^»#§3 6{ft) ^^^>^Ui/l/\Z^n^%^o^WL^{yft. & 
M^i'Y-MBCl LGP9R (EfJ#^3 9) X±VU \ 3 Prime 
r RV^7-f7-i:lti^t, hMBClLaA/pUC19^ii:l 
TPCR*m\ »<b*l/cPCRg»i:Ml 3 Primer M4^7*71'7 
-tLXM^Ts ^7^5 KhMBC l LaA/pUC l 9 *m§l£ LTS <bK 
PCRfcfro/c. fS<b*l/cDNASrtf *H i nd I I IfcJ:tfB I n I "CfcHbU 
H i n d I I I &J:TfB l n I T'Mft+Z Z t ?-Mg Ltz??** KCA/pU 
Cl9C^D--^l/:, :0^7XU^»Sii:lT, y 7 ^7-MB 
C1LGP13R (E^J#^40) i:MBClLVSUy7>f7-i:L/:PC 
Rfcfr^*:. »<btt*:PCRE0ftf *Ap a I fcitfH i n d I I X IfilfbU A 
palfcitfHindl I I T^bL,*^** KhMBC l LaA/pUC l 
9fcitfhMBClLdA/pUC19i;iAU;. SSEntttXL. JELV> 
EM**t/7*7*5 KfcJRKhMBC lLgA/pUCl 9fc£tfhMBC l L 
hA/pUCl9i:U znb<D7^Z$ KfcfWRIIM&Ec oR IfHfbU kh 
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SftLlt 3 - Kt« BWt« t'BWfc 5 KpCOS \<DEc oR I »<fc 

<t^(Cl//c. I^TliWc^Z? HfefWn*ChMBC UgA/p 
COS lfcitfhMBCl Lh A/pCOS 

; ^3>'»" • "J" * w k M , "1" . tt m" , "n" *fJ:tf"o" *PC 
RSCJ:*«HWAt«^T»KO^. CMr^Yv-MBC 1 LGP 1 4 S 
(E?J##4 1) ^7-T7-VlRV (A) (B9UM4 3) CiU^X^ 
KhMBC 1 LaA/pUC 1 9 tmUt UT PC R fcfr fc\ #f,*ifeDNAi 
it^Apalfci^Blnl TiHffcU Ap a I fei^B 1 n I Vffiit-f&Zt 
££'JMHL)h??*5 KhMBC 1 LgA/pUC 1 a 
fc. 4UME£KfeXfcfTV\ ^H*no^-S/a>(c#ai:LfeSJI**«A*ti^^ 
D->^ig^L/c. r^L/T»^>n/c^7^5 KfthMBClLxi/pUCl 
9 (x=i, j, k, 1, m, n, o) t U CO^^U'feEc oR IM 
U fchSfl:L«*3-K1-*E*U**MEai*:/5*S KpCOS icoEco 
RI»{fc£»AU EF 1 a^D^-^-OT*«mhfflftLg[©BBtt3K>*« 
ffittSi:^:l/: t CUttlWc^A? KfehMBC 1 LxA/pCO 
S 1 (x = i , j, k, 1 , m, n, o) tft&Ltz. ^— i/3l/ n j " , *] 

#*t67. 68, 69, 70 tC/T:T. w*l ^3 >©7 S > KE?Ufc* 

n«rnEiy#^48, 49, 50, sic^-r. 

-f^>^««L/c^-^3>T'*U, FR3rt(Z&*$iJfig»$Ao r 5 1 M I «J 
•f»fflt«ffil/T % /<-S>3 /h" fc, >" i " % " j " % "m M , " 

KhMBC 1 LxA/pCOS 1 (x= i , j, m , 1, o) C 
DR3ttttt:FR3<DHMfctfFR4«:afcAo r 5 1 H I|ffr5 1 4 b p« 
::i;M^7XU*hMBClLhA/pCOS 1^, C D R 3 Mt5<- F 
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R3 0)-g5&tfFR4 ^fAo r 5 1 H I fffr 5 1 4 b p feofc ?Z J: y 
9 1{fc (Kaba t 0>$£tZ £ 5 7 ^ 8 7 ft) <D* D 5/>*W V n-f *> 

>^^J:9<:t/:. *aSEW»*«:fTV\ *^-^a>"i" , " m " , 

H 1 " fc<fctTo" (0 9 I ft (Kabat0TO:j:67^SS^87fi) © 

hMBC 1 Lx A/pCOS 1 (x=p, q, s, r, t) t^btz. K-iS 

«r*tl-fnEW«7K 72, 73, 74 Ka*-f. wft?><D*/*-s/ 3 >g> 7 

5^»eW«:-fti€tlEW##52 % 53, 54, 55 

K hMBC 1 LqA/pCOS 1 H i n d I I I & tfE c o R I 
T^ffcU H i nd I I I fccfctfEc oR I VMltbtz??* ? KpUC 1 
^7 r ^D-->^U, y7^U*hMBClLqVpUC19i:^l^ 
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**, Yii^n->>, Ptt7nij>, Klius/x Vtt/<y>. Dfi77.A5 

ItTE^^T.^ KhMBClHc DNA/pUC 1 9 tfh M B C 1 L 
q A/pUC 1 9fcWf6*»*tt, -en-TtlEs cherichia col 
i JM 1 0 9 (hMBC 1 He DNA/pUC 1 9) X&V Escheri 
chiacoli JM109 (hMBC 1 Lq UpUC 1 9) fcUT. I 

«a«R4*x#mft«w»m (R«*o<tf*i£iTai#3#) w 

8*8fll5BC, Escherichia coli JM109 (hMBC 
1 H c DNA/pUC 1 9) C^t^liFERM BP-5 6 2 9, Esche 
richia coli JM109 (hMBC 1 LqA/pUC 1 9) Co^ 
TttF E RM B P- 5 6 3 0 £ 7**7. h J^Cft*tUHUE«ftTt' 
5. 
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(5) C0S-7lffl^(>7>77x^'>3> 

/W y K«**J J:tf hfift# 2 3 - 5 7 - 1 3 7 -1 jEft#Ottfl(l»«S 
tt«itf*tt«ttfc»ffi*Sfefc, «iffiKS^7^5 K*C0S-7«rcHi 

hMBC 1 HcDNA/pCOS 1 £h/mMBC 1L (A)/neo, hMB 
C lHcDNA/pCOS 1 iim/hMBCl LaA/neo, hMBC 1 He 
DNA/pCO.S 1 iim/hMBCl LdA/neo, hMBC lHcDNA/ 
pCOS 1 iihmmMBC 1 L (i)/ne 0> JfelihMBC lHcDNA/ 
pCOSUmhmMBCU U) /neo <D&*&t>1t * . Gene P 
u 1 s e r&g (Bio R a d) $:ffi^ti|/^ h DaKl/— >£i U CO 

s-7mmtzmttmnm\utz. pbs (-) ^ci xio 7 «B^m lco^isa 

£T*S«S*lTl>*COS-7*fflfi&0. 8m ^^U'DNA 1 O^g 
fciQA, 1, 5 0 0V, 2 5/iF(DMSK:r/^^Afe. SfflCTIO 
#M<D[E]«&ra£>tfe % hn#l/-S/3>«3I3ttfe*Btefe2%G>U 1 t r 

a Low I gG^^D&Mjf (G I BCO) ^^t6DMEMtg«« (G 

i bco) K!s?su i o cmmmm*m^Tco 2 -o^^-^-i-Tig 

ELI SAtDTOl^L/;, 
t K8Mfc# 2 3 - 5 7 - 1 3 7 - 1 ttftaHMMNTOtt. y^U'hMB 
ClHcDNA/pCOS 1 UMBC 1 Lxi/pCOS 1 (x = a-t) O 
^m^i^it^Gene Pulse r Hffi (B i o Rad) ^ 

■t. imb/w y y y mtiwmG t * u c o s - 1 mmiz y ? 

7x^> 3 >U »W;«i±ifeELISAi;«U;. 

£fe, COS-7ttft©lS«±»A»f>(D^-f «y Ktttt* fetid hSMfctftt* 
<Df*Kli, AffiGel Protein A MAPS I I h (B i o 
Rad) fcJH^T. *y h*ft(D«#Ctt-3Tffofe. 
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(6) ELI SA 

(i) ttMMOMC 

m#>mmm%.<Dtzib<DEL i sA^u-btKoxoizLxmsiLtz. el i 

SA19 6^y^-h (Maxisorp, NUNC) 0#ft£©*9fb/vy 7 7 
- (0. 1M NaHCOj % 0. 02% N a N 3 ) X* 1 u g/m 1 <Dffl 
*C««Lfc*¥«k:M gGSM* (TAGO) 20 0 

M 1 (5 OmM Tris-HCI, 1 raM MgCl 2 

0. 1M NaCl, 0. 05% Tween 2 0, 0. 02% N a N 3 
1% *fam7>l'7$> (BSA), P H7. 2) V?U y * /\-f 7 

V v KttfMfcttfc hSft«f**l6«*-t*fcC O S - 7*fflft0##±8t*6iWi 

MCTY>#a^-hlPBS-Twe en 2 Ot'M, 7WJ7^^7 
7*-tf»£+¥ttfcM gGtttt (TAGO) 1 0 0 a 1 I ttllflS 

SCT^>^-hUPBS-Twe en2 0t»l lmg/mlCDg 

(S i gma 1 04, p--hD7x^l/iJ>ii < S I GMA) £itU, 
#{14 0 5 nmf«S^Vi'^D^l/-hiJ-^- (Bio Rad) 
£L/c. ^-KfcLT, Hu IgGIA Purified 

(The Binding Site) feffl^fe, 

(ii) fflJSJ££tg0>tt« 

ffi!SC*§£®£©£<&#EL I SA7lx-h£. flWU^KLTHKLfc. EL 
I SAI9 6^l^-hO*^«:H«ft^y77-t'l M g/m 1 (D«ftCRH 
L/ctbPTHrP (1-3 4) 1 0 0m 1 T'EffiftL/;:. 2 0 0m 1 ©MR/< 

feCOS-7«B<0»«±»*6i^i||«/N-i'yy y KflMMfcttfc: NSfttttt 

l/T*^C(rin*^. MCTO^a^-M/PBS-Twe e n 2 
0T**»tt, 7WJ7^77f- M gGtftft (TAGO) 
1 0 0 p I tfcJAfc. MlZt-fV^-hLPBS-Twee n 2 0 T-ft* 
©tt, 1 mg/m 1 0)2H?&ft (S i gm a 1 0 4, p -- h n 7 x-;l/'j 
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SIGMA) £jHJ;i, ^i:4 0 5 nmt-«I^-i'^D7'l/-h';-y- 
(B i o Rad) X-mfcLtz. 

( 7 ) iz&mm 

(i) fc hSJftH«UD3MB 

t HH*kHai^-s;3> ,i a-i:#>i7L«feia**iD*^tt#tt. **:7Mft 
fcPTHrP**ltoMWO*ofc (05) . C^llt HIVMochg 

(it) /W^Jy Kfitf^Offitt 

(ii-a) FR 1, 2/FR3, 4M7yyKft# 

LWh/mMBCIL (A) <D«£, 8tttt±<Ba&*l**ofc**, m/ 
hMBC 1 LaA*5^lim/hMBCl L d KO^it^'Ttlt 5 # 2 3 
- 5 7 - 1 3 7 -lttftfcm«®tt*Stt*a*L& (06). Ztlh<D&5kt*. 
FR3. 4 tit: hS*ttft#£LTraa*^\ FRi, 2 fcliB«1-**7 5 y 

(ii-b) FR l/FR2/W^»Jy 

LfliAimhmMBCU (A) 0)i§£, 8&li±< UtohftttLfr-otzb^ hm 
mMBC 1 L (A) <D*§£(i=M 7 # 2 3 - 5 7 - 1 3 7 - 1 lft*fc|Q«4>Jg* 
Btt**Lfc (07) . cnf>0^*li % FRI, 2©^*,FR 1 (ik h^ffc 

#fcnO»©PTHrP||*||«:»L^ (H8-11) . 
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(8) CHOfi£K£flHft®ttf& 

t hsw©$^i4«M^ist5/:ft, mnxm^yAs k*cho 

(DXB 1 1 ) izmXLfz. 

hMBC IHcDNA/pCHO 1 UMBC 1 LmA/pCOS I, ifcteh 
MBClHcDNA/pCHOUhMBClLqA/pCOSl. &*vM*h 
MBC IHcDNA/pCHO UhMBC 1 L r A/pCOS 1 t<Dto*£b 
itX\ Gene Pulse r£E (Bio Rad) feffl^TXl/^ h UtfU 
-^>3>CJ:iJCHO«iSU^«a»AL/c. ti-fti©*^^^ -fcjH® 

x*y-;^ftj®T*DNAfcls]JiXL, hD^l/-> 3 >|;|^/ : , PBS 

(-) ^i:ixl0 7 IBB/m 1 ©»M*T-»»gftlTv^CHOttJB0. 
8m 1 KDNA1 O^g^n*. 1. 5 0 0V. 

^dl/iM 1 0%9»>flftjMLflt (G I BCO) fcWttlLfcMEM 

-aigife (G I BCO) iC«»)U 9 6ft:/U-S (Falcon) fcjB^TC 

(GIBCO) fccfctf500mg/mltf)GENETICIN (G418Sul 
fate, GIBCO) jfcitK ? l/;*-> Kfc«fc tfxtf+U/iO? V Vti/ K 

?^MEM-a«W* (GIBCO) tC£SIU tt«lfi?0«A«tl^« 

ltra Low I g G 0 ^ISilElliLfMMHK U tf* ^ \,*^ Kfe J: tfxtf* 'J 
^^L/4 0@trig*±«^SJRl / , 0. 2/im^7^H-(Mi 1 I ipor 
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P0R0SyDf^>A^7A (PerSeptive Biosys 
terns) fcJHvvc. ConSep LCI 00 (Mi 1 I ipore) IZTfo 

EEL I SA^CTi^U:. 

I«ROS17/2. 8-5fflfifcJflivCffofc. f ROS17/ 
2. 8-5*fflJ&£ % 10%^MM(GIBCO) fc^Han'S F-12 
(G I BCO) *|=t\ C0 2 -f>*a^-*--T:ig£L/r. R0 S 1 7 
/2. 8-5*fflfl&*9 6K7U-Mci 0* Ml/ 1 0 0 » 1 /KT-W&^ 
1 BM&MU 4mM<Dfc; KDH^V>t l 0%4W£jALft£$&'H am' S 
(GIBCO) ^C3m4BlfllilL^ 2 

60Ml^Ham'S F-l 2«ifi (GI BCO) CT*#U lmM£KV7 
(IBMX, SIGMA) n±V\Q%<0*WJLtiim 
£ 1 OmM^HEPE S fc£&8 0 p 1 (7>H am' s F-12£iD*. 3 0^ 
3 7TC-EM >4a^-hU:. 

OlOMg/mK 3. 3Ag/ml, 1. 1 ^ g/m 1 ^tfO. 37^/ 
ml COW, lO^g/ml, 2/tg/ml, 0. 5 * g/m 1 J:tfO . 01m 
g/mltf)# 4 ifettlO^g/ml, 5^g/m], l. 25/ig/ml, 0. 
6 3 M g/m 1 fcjrtfO. 3 1 * g/m 1 <D»K*«*RU 4ng/ml{:« 
■UfcPTHrP (1-34) fc«**U #^PTHrP (1-34) 

•OlCftU, PTHrP(l-34)OMIt Ing/mlCM, 10# 
niCTHlM, JM±»*»T, PBS£T3 0*»Wfcl,fcfc, 10 
0MO0. 3%*||9 5%x4ry-^CTiaUirt©cAMP*aaj-r*. *fc 
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7*tfP-*-KTJftI*x*y-;t,*«»*i+ cAMP E I A k i t (c 

AYMAN CHEMICAL'S) faJSCDE I A^777~ 1 20m 1 
LTc AMPfcftjfc^ cAMP EI A kit (CAYMAN CHEMI 
CAL'S) ^MJl^^tcAMP^^U:. 

t"MMS**Ufc (B 12-14) . 

(HJISffil 5 ) fol3)V*/ * A jfil«fc* ir )Vth*faX' l ) 

S^^i/OAHH^^T^tfi^irLTt: bPR&PAN-7 ( (&) HMMft* 
*WJW»J:y*A) ^-H7^X4ffii^ t hffR&P AN- 7 

* * Afc/ff * ft «K L T3M L fc. 

t:h^HfiPAN-7(D«lf^ii, BALB/c-nu/nu5t-K7«5A (B 
***-A>X»J/*-) *ffl^Ti n v i voftro/:, *»IWB^tt % 5j§gfr 
*HBALB/c-nu/nu7-K7^ (H*ft-W'J>'H fcJRAU 

«PAN-7 fcJMiU 3mmft^Dy^«CIB*»<ffl^£M»fev^^©BII 
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fM * mm t L x ft ft T ^ j: 9 tr it L , X * ^ a itoffi* 

'J 1 O/i g*fc£3 O^g^PTH r PKttt&**?tfL»£tz&Lm'*-i/3 

q" hUfttttttt, 7^7 1E*/c'J2 0Ag^:li6 0Mg^I» 

fl^KJJLE£#L*:. #>98M**>J:a f fc hfiftft«:!ft#ft 4 ie, 4 0, 7 a, 
l lBBK:**«^9AWK«AtHlc»mL. ftftttaKSMMEtffo*:. 
Mttlltt. ffl*CDSS (a mm) fcj:tf$ag (bmm) fe»6U ¥+7><D 

^iJ/xvh^Uy hS-C«ltU, 6 4 3 gftC a + +/ P H7^7^-tf- (C I 
BA-CORN I NG) fcfll^T^jfiM' tf^ft^l/^Aft* £ Ltflltl/;. 

/c (H 15-16) . 

(^$60*16) i^^^^^AJtoffi^x^lft^T-O^X&K^Ca) 

t ^a*~^-KT^7 k ^^K^J^^^Alfll^7 ^ ;^«J^$:^v^T. 

PTHrP^J*-r**p«5lft#*JJ:trLai^-s;3>- q w fc^St: hSJftffi 

U I0^g^/c<i30Ag^PTHrP tCfl"*-*** 5tt**fc«L*/*-S>3 >" q" 

IS, 3B. 7B, IOBlCJfll**^>^A»JirfcJ:tff*;fi%aBS 
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Kg-O&jflLU 643 g»Ca + VpH7^7i'^- (CIBA-CORNING) *Ei>T£jftL 
AJME»**fcLT©*JBtt*«^**lfc (0 17) . 

IW«*>P^0A***7 f ^) PTHrP tl#"f 6 + y 7#i#fc<J:tf L 

S^^^/^Ajfli^^T^lJ^t OTt: h»*S LC-6 ( (&) «Kft4Al4>A9Fft 
^r<t»;»A) »*t*-KT$AfcJl^jfc. h LC-6 £ &tt £ 3? - H 7 

t h LC-6 «ri:oT§|§jew^n^^^;l/^^AjfiL^$: d £ 

e hB$« LC-6 0«f^f^, BALB/c-nu/nu^-KT^X (B** + -;UXlP< 
-) fcfS^Tinvivo "effofc. XftffFffiCf*. 5 iBIMStt BALB/c-nu/nu 2 - 

"fftJto^, MftUT^St: hffr«LC-6 fcffidJU 3m .ft 7n |^ 
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U 10Mg^/cli30^gC7)PTHrP L a >" q" 

#Jlt#a. IB, 3 0. 6 0, 10HH^Jfll«*^>^AaSfcJ:tf*m«:»« 
h#T'8jfiLU 643 St6Ca ++ /pH (CIBA-CORNING) £Ev>T±jftL 

fiM»fcl/tO*)BtWS*iA (B18) . 

(SUM 8] BIACORE ft»V^PlHrPfcttPTHrP«i|s©«Sff»t*5»fi 

BIACORE tr^T, SWtt*U&OUE||Nmftffo^. tflf^LT 
PTHrP(I-34+Cys) fcj§v\ C**»ffi*HttC-b>^-^y y±j C B*ftl/, 

6. *-T**-r**/<**-*- (tt^MCKkass&CfMitjKCRkdiss) 
fclMJl/fc. 5**iftttW«ftCWLT % £1* TKinetic analysis of monoclonal 
antibody-antigen interactions with a new biosensor based analytical 
system j (Karlsson.R. et ah, (1991) J. Immunol. Methods 145, p229-240. ) 

(I) -t>1t-^*yy^(DPTHrP (I-34+C) ©H*<t 
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-t>V—*y7 CM5(Pharmacia) ^ PTHrP (1-34 + C) ZmfeiktZ. 
7 *f/^y 7 7 — £ l/T HBSdOraM HEPES pH7.4. O.loMNaCl, 3.4mM 
EDTA, 0.005% Surfactant P20) fcffl<r\ 5 fx btt. *>V—* 

v?cm ±.o>ii)]/X*i/**)VT*c7s Yyy<D-h)V7t^->)vm^ ioo v\ (o 

0.05M N-fc KD*5/3/>^K-r 5 K(NHS)/0.2M jfiK N-x*/Mr -(3-*/;* ^ 
7^yDk>H;^>V^ K(EDC) O-f >J/'x^ hfcitnoo mI CD80niM 
EI* 2-(2-b*y^-;l/^^) X*>7S>(PDEA)/0.1M *9UMn P H8.5 
0*>$>x*hCJ:»l«M:l,fc. 91 t«t. 10*1 05 *g/ml PTHrP (1-34 
+0/ lOnMttK^hy^AIMrtt pH5.0 &-f >->*x ^ h U PTHrP( 1-34+C) CD 
C3fc»DCys&|Sft£ttK@£ftL/^ 100 pi CD 50mM (L)-5/*r-f 

W1M NaCl/O.lM ttKxHJ*A««fc pH4.3 *-f >S/x* hnai:j:0, 
afflOfSttHt^Dy^t/c. 10*1 O0.1M 

PH2.5 fc<fctflO*l OlOmM JfiBfc-f >*/ x ? h C t tCJ: y % 
l/T^S%lE£ft#t,rt:. dCDi: §<DPTHrP(l-34 + C)CD@£a&, 226.4 
RU(resonance units) t'*o/; (019) . 

(2) E£ft PTHrP( 1-34+C) £~?*??>tfi PTHrP *S83ffi# t ©ffiSftsjfi 

Mrn-7ifit Balb/c lCJM*Yb U !W L fctt* 7n T -f > A 
^7A^Pt»fiU:. »ttl/fc#23-57-137-lfit*feMBC, »»l,fc3F5 ft 
*«: 3F5 t*El/: ( cn&OR*^ HBS *«^T 1.25, 2.5 . 5 . 10, 20 

HBSK«y«A % 2#IWcD#«|*§±:L/c. MMBI»71fc. 10*1 © IGtaM ifitt* 
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(3) B*ft™rP(l-34 + C)fcfchfiftttIW »»ffi#fc(0ffl2ftUS 
7>~>4^y77-fcl,THKfc/IH\ 20/< l/^fc L/c. SMfrfct, 

CHO ^Dx-f >A *7A^iPT|j|Sl/:. HBl/Jfc*** 

ffittfcchMBC, »SiL/;tMi(;iii^-'>'3>in £ hMBCin . /<-S/a>q £ 
hMBCq fc«KL&. Ctt<b0t/i#£, HBSfcffi^T 1.25, 2.5 . 5 . 10, 20^ 
g/ml ©ttCMlfc 

»#ftt. #1#?§&<D 40<i I *^>2/x* h-fS 2^K^^ffli:L. *®ffc 
HBSMDUgM.. 2»H®MHlfcLfc. MMK71L 10*1 <D lOmM HC1 * 

(4) «sffAofB*nnii«f 

£j£^#-><DJtifc*fT^/c (E2 0-24) . |2 0-2 4I:*J^T, 

ia^±^f>T^rci«jA^T-en^ni.25 > 2.5 % 5 % 10, .20* 

g/ml <bfaftm&<0*>OX-3bh. 2 biz. ^7^yfr-/^i:J:6*'f^f 
-Y * 7 p< - * - kass JS «t tf kd i ss) © * ft 

•5 BIACORE »ffi©*«fV7h«7X7T-*"5 devaluation 2. 1 j (Pharmacia) 
tm^T* *iS^fflCOii*»6«!j»tff«:fTo/c (114-5) . 



£4 MBCfcJ:tf3F5 (DtW *x-< :7*/<5 







UBC 


3F5 


kdiss 


[l/s] 


7. 38X10" 5 


1.22X10" 2 


kass 


[I /Ms] 


7.23x10 s 


6. 55 x10 s 


KD [M] 




1.02X10" 10 


1.86X10" 8 
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chH-chA 


hMBCm 


hMBCq 


kdiss 


Cl/s] 


(xiO" 4 ) 


1.66 


3.16 


2. 32 


kass 


[l/Ms] 


(xlO 6 ) 


1.24 


0.883 


1.03 


KD [M] 




(xKf ,0 ) 


1.34 


3.58 


2.25 



(BIAevaiuation 2.1 Software Handbook, A1-A5) . 

m 

*tt«*SlffttiSE*;P^^Aj!lLffi (HHM) PTHrP ***<0«H 

•■■C*y. PTHrP ^♦iR^fcitfraffl^T^^^^^AIIiftiR^^b, & 
^^^^^J&S^^jgl-SC 4:**JB?>*IT^*. y>C0SLT<i. PTHrP 

MMVC&tvcifMfcflN-rftM. HIIU(M»u SS#HHMJS# 

^f^»fttLtb>M« LC-6 ( (jtf) »UMIl4>*«r*i9rJ:9JKA) * 

Hi, a*©»i0^fl£g>it+*^5/^A»*AS±#L, WM»**jll«0«T 
<Cif©K*^>^Aj(ll*tf«€:fi-r6. **f^t«v\ S^»J77>^CT 

k tBftttmiPM*0«estt* y y (»&) 

t MMHft LC-6 ©ttftli, BALB/c-nu/nu (H**l/7) fcffl^ 

T in vivo Vn^>tz. XtoWmtZlt. 5 jMMItt F344/N Jcl-rnu ?-h* 7 y h 
(B*^U-7) *J*AU l «M©SH{b©«. 6 ilf*<D«j&fc£/BL/c. 
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«^LTv^t: bmmm log ■fttaau 3mm n?uy*izn* 

30 BIKr«<rH*#»*i+^C*t <j6:o/c (3000mm 3 ) OfcWBL/clSL 

(i) **y77>x8j 

*B*Hft(*)) T?*»L. 3TCO««^yh±cr»ttH*L, HWJHC 
IBBt^-^-^ OfiJi^i/>^ a -7 t p£5o^ H**^ h >rV «y*>V >) 

PE10, H*^^h>x^y*>y» *j»AU 07a-^s>tt 
(&JS: 0.7* O'JX 5* V>=h-;K 0.2* ^yhMW-*, 0.9% 

STC-525, KT&Sg 2 mi/hr T^>72-$/3 >L,/ C . 50 ^Kl^^-fb 

0*. 2o»nnT5B (bry*K-i^if!;*K-5*-e) 0*MtME*= 

U JM^-tf > 7* fe ^ g >«3I L fc&ltWC T » 0. 25m 1 m L fc. 
(2) 

lmg/ml/kg 

(3) JR*»J:tf**-f^y>*jj:0fy>a4jit 
>*D>-«|B£ (Roe.J.H. J Biol Chem 178, 839-845, 1949) CT«3£U 



87 



WO 98/13388 PCT/JP97/03382 

fc. u>MttBJUMt»«rMi 7170 S(iTM«it;>ai«ffitt«. *-h-t^ 

IP (&-ft:^&a a D ) fcffl^T, mfcCD* toft*) izmfclstz {V 4 - V 

(4) ^7'j>^yr7>7„ y >*»j77>*j$j:ffy >*ffi*©»£b 

<< Z V >9 V 7y >X ( inulin clearance. Cin) , V > ? V 7 f > x 
(phosphate clearance, Cp) &£CFy>»K* (fractional excretion of 
phosphate. FEp) JijaTOrtfcJ: U H£f5 L*. 

-f*U >^iJ77>.X (inulin clearance, Cin) Ofltdj 
Cin = Uin V / Pin 

Cinti-f 7UV^'J77^ (ml/kg/min) Uin l*EEfK*y>»ft 

(mg/ml) *&-*\ V l*#{SLmto%tz*)<Dmm (ml/kg/min) Pin fcfc 

a*-r*y >■* (nig/ini) *a-r. 

y>^'J77>* (phosphate clearance. Cp) OJ*ifc 
Cp = Up V / Pp 

Cp I*y>?y77>7> (ml/kg/min) Up li£*U>«ft (mg/ml) 

V (ml/kg/min) £&T. Pp tejfiL* y >jf 

ft (mg/ml) 

y >#£?£^ (fractional excretion of phosphate, FEp) OHiiJ 
FEp * Cp / Cin 

FEP tty CinfrfJMj ^»j77>^ (ml/kg/min) 

C P (iy>^y77>7. (ml/kg/min) 4 EOtt^«r^^Tfro/c. 

y a** y *@ 25 jrtfa 26 1:3*1-. 
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"0*6. **>\ fchfifctt PTHrP flt*. Ug/kg (i.v.) ttfcf >J * K-2 ©ttb«> 

0 26 (^'j77^(D#e^K (lty*Ktt2 0»H) fc. Aft*®!; 
>MtOB««;*ty77T?**, hfiftft PTHrP ft*. 1 mg /kg (i.v.) 

*»«#ta*f*Cfct* % y>»«rtit (FEp>0.2) i:j:Ufiij>ii 
*»«:M-r6*B«c»UT 'J jE«ftU^ ( y >WftIR* = l-FEp> 

PTHrP «ilittM*ia#fi**^^^Ajfllffi(OSH»JlX**Sfe«> % PTHrP C<t 

■tta«afMts«^^>>AMaB««<Bft-re pth r p*<*4>bbmi 

T?*'J. PTHrPfcMMfcJRfcitfff^^ ft 

*7AjflLffiT-tt, Performance status ©lib, ±#ft&«, 
B*-Btt (tt?l) tt?0Bltttt®Bfi:am6&ti*. -nf>B***«c 
*f-f SffiPTH r P«#©»*t k hB*-5«- Kv^^BMfeJiOfk hB« 
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$">AM**±J*u fcfiffiT, #«»^3Ili*(0iaT«:fc'O»*;US/«>Ajfli 

thBl&LC-6(Omftl*. BALB/c-nu/nu7-K7^^ (B*? 
UT) *fliv>T in v i v oTffofe. X3ftffffl£& 5Sil»ltttBALB/ 
c-nu/nu*-Kv*X <B**U7) *»AU 1 flmoiWbOtt. 6fl 

ffifc#8tf£. m&O&m (amm) fc«fctf)®fl (bmm) £8J£U *>7> 
<0tf*5S a b V 2 K<fc 'J LTWsfS Lfe. 

JflL**;^ iSi'J^h^tj'y h^T'&lfiLU 6 4 3 gllCa 

+ + / / pH7^7i'+f- (CIBA-CORNING) ^i^tM'f^W^ 

•JlOO/igOPTHrPC^tiV^^M. M*»«ttt. 2 7, 3 0, 3 
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tttt (H27O**»tfH28<0**) li, ftj&ttft (H 27 CDfeXtfH 28 OS) 
i:Ha«0«3ifll«:«»t5ll t»B8*>e>riE»»» (B 27 O£Stf0 28 <7)£) 
k«*O^JlfeaU SlPTH r PJJHMft#C«fc U*I±OB**ttO»f^B 
(B27Xtf28) . 

2. **^^^Ajdi«^ff5aii*ftTo»» 

h^&fcLC-6(D8lttte, BALB/c-nu/nu^-Hv 1 )^ (B* 
*U7) fel^tin v i voVftotz. HfflffflfitZii, 5 BIMttF 3 4 4 
/N Jcl-rnu^-K7-;h (B*^V7) WAU 1 »M<D»Kfc;<DSL 

+ +/pH7*7-flf- (C I BA-CORN I NG) *JB^T±lflL-f # >{t* 
(1) 

a*a»*0»S(iS«a»*SI««Kr = ^y^7. (ANIMEX activity 
meter type SE, FAKAD Electronics, Sweden) £ffl^T, ■ffr«CfflSM!flFl,"C^ 
*iKtf«*— 5/ HUT) «rK«0«*a>tt«jCK#ffo>i:. COgffif* 

77 hOSItt«S:tfil!|-r*t<Dr-, -SWrMSfc U<Drt* > b t LXBUti<ti&. 
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(2) ia*0)ft* 

r Pffittfc 5mg/0. 5m 1/k gJMMR«ft#Lfc. »actt, £H 

* AttdKIMR A fc. m& MM* * 2 £ * 
SLfc. »«BU^t«ft4MI*tt8t*lt«0 (S*MB) . 2, 4, 7. MB 
SC, Hfe«!Bl#liK 3, 5, 8, 1 5BBICfrofc. 

8toi:»LT. tt«lfl:*a*tt4Bg^Keftattftoifini^e«>^n>h (B 

29) . 

3. **^>^Ajm«c#^f«ifiTo«a 

t: hwa*Lc- 6©a^«ta t a^aa#tt«/7;^>^AiftL!£*f r ^ 

(1) 

(♦aoatiix^^^aaw-fcHiv mtttfroh 
;w *b*r& m) ) -oawu a**>*-7n-7*aae»ALTffo 

(2) fft<*<08* 

rPfitttfc lmg/ml/k gWBHa^Lfc. *N£KJi> 
*n*CJMMACft*l/&. 3E«5yh (aft*) o»li:oPTtp 

f^^tcfli^L/c. *aa£iitMtft*afc »aa#Js*tfjE»7y M^mt, 

ft*0 (ft*SB) , 1, 2, SBHCflofc. 

JE*7y ho*attXaaa4> 34.2 - 34.4t;i:£fcA,£&{t&< 



92 



WO 98/13388 



PCT/JP97/03382 



to&&T£»LX&m+&ft%**+*Z£tf&2titz (0 30) . 

fc h»**L C - 6 <0«ftfc J: 0«UftH#{»***'9 Ajdue^x^© 
MM* ±B2-C«Lfc»*i:PMIlCj|lfcl / jt. ff«Lfc*r;KiJfli**^>f> 

©Mfcag^u ?«>acifca* (mid nost«oa*o«*s 

(g) klfc 

(2) */t#tf>&^ 

kHft«PTHrP«#t5ng/0. 5ra l / k gI»M^L/ : . £/ c , 

aaicMMAea*!,*. *m 

»bHB) , 3 (M3BB^&BB) , 5BS (&4h5 BS*>fcBB) «to 
1 1 gt»*y. JEH^y HiWl 2. 0 6gf*ofe, 
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(*6) . 











mmm&m <g) 

IBS 3B§ 


5BI 




iitt2 
«£3 
<®#4 




13. 7 

14. 27 

9. 83 

10. 42 


16. 7 
15. 3 
15. 5 
15. 04 


18. 63 

19. 55 

20. 72 
20. 28 


18.71 
19.39 
19. 88 
22. 03 


HHM 7 7h 


fS^5 
flSHfc 6 




10. 77 
6. 99 


14. 24 
8. 92 


12. 66 
2. 59 


11.82 
14.8 


HHM yy h 


W*7 
<1#8 
<1#9 


fcPTHrPft* 
MPTHrPiai* 
ttPTHrPft* 


7.46 
12 
3.35 


17. 65 
12. 38 
16. 65 


22. 52 
20. 94 
20.36 


17. 99 
23. 1 
21.89 



£ : ±3S&£*&#*te 0. 5 ml /kg mnm&* 
trift&*M\* 5 ng/0. 5 ml/kg JBftffitfr* 



(DAKpHHCtt 

6 4 3 SftC a++/pHT^7>rif-(ClBA-C0RNING)^ffi^TIfll^pH$:aj^L 
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it. 

(2) ta#<0&# 

bUfbffiPTH r Pffi#£ 5mg/0. 5mi/k gIWS#L/:(n = 
3). JMWKtt, 41M*^*(^Irt{:a#b/:(n = 2), tOtL 

pHmmit. J: tf»«»0^1**ifc, 8^0 (a*SH) . 1/7 

^Oi&Si, fttfJlsi/VAmfcyy hOffifc&^t*<£jfl^p Hf±ft 7.49 T'*U 
(JEm^'y H(Diflli«pHlipH7.40±0.02) , **T f ^fcfcW*>**C«iftt7^* 
n-^cD^jgfc^LTWc. CCDt-r^Cfc h SHbffi P T H r Pfit*fejft#r 

7 B S K <iiE* 7 y h 2>lfiL& P H Cjg^ffl * T*&g L T l ^ C t ^flgfg $ 
»ttB*«#tt**^^^Ajflltt (HHM) (Cfc^Sffi^aiS^— 5tC||«T- 
<D«aMH*v (HCO3-) ©»BK»C»^<ftiHtT^*n-3/x^«fr 
StlT^S. t hMJniPTHr P tK<*<0&* ii*^ x*"CJM* P H fcJEfcffcL 
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EM« 
S5>JS^ : 1 
&n<X>&$ : 2 0 

Enorn : 

B5>J<0«H : teffl^M (-&SDNA) 
EM : 

AAATAGCCCT TGACCAGGCA 20 

E?IJ*# : 2 
EfJCftS : 3 8 
E7'J©S : teK 
0<O« : -*« 

MM* 

EW©«a : ttO$K (hSEDNA) 
E?J : 

CTGGTTCGGC CCACCTCTGA AGGTTCCAGA ATCGATAG 38 

E?J## : 3 
EflKDfiS : 2 8 

: -*» 
h*D->- : £8** 
E3»JCDaa : fft<OSK (&«DNA) 
E*>J: 

GGATCCCGGG CCAGTGGATA GACAGATG 28 
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E#IS# : 4 
EJiJcDg^ : 2 9 

«0« : -*« 

EW^««:ttOtt» (§*DNA) 
E?J: 

GGATCCCGGG TCAGRGGAAG GTGGRAACA 

E*l## : 5 
E?Jtf>&£ : 1 7 
E7»Jtf)£> : ®m 
«<D« : -*« 

E9J®TO:fi<Dttlft (**DNA) 
E?J : 

GTTTTCCCAG TCACGAC 

E^J#^ : 6 
: 1 7 

m\V>®. : 
0<O» : -*« 

BHoaM:ftflE>mi (a^EDNA) 
E?J: 

CAGGAAACAG CTATGAC 
E?J#*t : 7 
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29 



17 
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tiffl(0&2 : 3 1 
WW®. : ttlt 
«0>ft : -*« 

h#ns/- : mm®. 

E?»J : 

GTCTAAGCTT CCACCATGAA ACTTCGGGCT C 

EJUS* : 8 
E^J^J*;* : 3 0 

EW©«a:«0*» (^DNA) 
E*J : 

TGTTGGATCC CTGCAGAGAC AGTGACCAGA 

E?J#*§- : 9 
: 3 6 

E3?IJCD^ : 

mtotk : -*« 

E*J<D«S : ffeCD&lfc (^DNA) 
E?J: 

GTCTGAATTC AAGCTTCCAC CATGGGGTTT GGGCTG 

E?iJ#-t : 1 0 
EMOftS : 4 1 
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em©s! : «■ 
mom : -*0i 

E?J : 

TTTCCCGGGC CCTTGGTGGA GGCTGAGGAG ACGGTGACCA G 41 

E?J#^ : 1 1 
E?J<D:g2 : 1 0 9 
KflOffl : 

: 

E^JOftSC : (^DNA) 
E?J: 

GTCTGAATTC AACCTTAGTA CTTCGCCAGC CCAAGGCCAA CCCCACGGTC ACCCTGTTCC 60 
CGCCCTCCTC TGAGGAGCTC CAAGCCAACA AGGCCACACT AGTGTGTCT 109 

E*!IS# : 1 2 
EFJO^S : 1 1 0 
E3*J£>§y : 

&M<Dmm : ffiOflflft (£tfDNA) 
E?J: 

GGTTTGGTGG TCTCCACTCC CGCCTTGACG GGGCTGCCAT CTGCCTTCCA GGCCACTGTC 60 
ACAGCTCCCG GGTAGAAGTC ACTGATCAGA CACACTAGTG TGGCCTTGTT j l0 

EM*4 : 1 3 
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E?JO££ : 9 8 

s&tam : mm 
efj : 

' ggactgcaca ccaccaaacc ctccaaacag agcaacaaca agtacgcggc cagcagctac 60 

CTGAGCCTGA CGCCCGAGCA GTGGAAGTCC CACAGAAG gg 

EFJ#^ : 1 4 
E*y<D££ : 1 0 6 

E3*J<D«S : {&<D£I* (^DNA) 
E?J : 

TGTTGAATTC TTACTATGAA CATTCTGTAG GGGCCACTGT CTTCTCCACG GTGCTCCCTT 60 
CATGCGTGAC CTGGCAGCTG TAGCTTCTGT GGGACTTCCA CTGCTC 106 

E^J#^ : 1 5 
ETIJtf):^;* : 4 3 

mv\v>®. : mm 

&<0& : -*« 

E&l0>aM : tt®«|fc («DNA) 
E?J: 

GTCTGAATTC AAGCTTAGTA CTTGGCCAGC CCAAGGCCAA CCC 43 
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E3*J#^ : 1 6 
BM<0S3 : 2 0 

whdw : «H 

: -*« 

E?'J<D«SI : ffe^SK (**DNA) 
TGTTGAATTC TTACTATGAA 

mm^r : 1 7 

E$lOJt£ : 3 9 
E^JOgJ : fcg 
: -*« 

E?'JO*ISi : te<D&& (rJ^DNA) 
E?J : 

CAACAAGTAC GCGGCCAGCA GCTACCTGAG CCTGACGCC 

BM»9 : 1 8 
EftfOfi* : 3 9 
EJ'J<02 : «tt 
: -*« 

ewo«« : f&ottflt (q^dna) 

E*J: 

GTAGCTGCTG GCCGCGTACT TGTTGTTGCT CTGTTTGGA 
E*>J#^ : 1 9 
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20 



39 
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B*J©«3 : 4 6 
EFJ02J : fcB 
: -*« 

ffi^'JcOSS : ibotem (d^DNA) 
E?J : 

GTCTGAATTC AAGCTTAGTC CTAGGTCGAA CTGTGGCTGC ACCATC 46 

E^J#^ : 2 0 
E?Jtf>;££ : 3 4 
KflJCDSJ : VIM 
filOft : -*« 

mmomm (**dnaj 

TGTTGAATTC TTACTAACAC TCTCCCCTGT TGAA 34 

E?J#^ : 2 1 
E?J£>:Bc* : 3 5 

E*JC0«S : ttOHB («DNA) 
E?J: 

GTCTAAGCTT CCACCATGGC CTGGACTCCT CTCTT 35 

EJ>J#*I : 2 2 
E?J0>££ : 4 8 



102 



WO 98/13388 PCT/JIWM382 

h#D^- : 

E7'J<D*lg : ffe©«» (£j£DNA) 
E?J: 

TGTTGAATTC AGATCTAACT ACTTACCTAG GACAGTGACC TTGGTCCC 48 

E?J#-5§- : 2 3 
EM*>*£ : 128 
EWOSS : £8 

BMOWBI : fbOttlt (4KDNA) 
E?J : 

CTC7AAGCTT CCACCATGGG GTTTGCGCTG AGCTGGGTTT TCCTCGTTGC TCTTTTAAGA 60 
GGTGTCCAGT GTCAGGTGCA GCTGGTGGAG TCTGGGGGAG GCGTGGTCCA GCCTGGGAGG 120 
TCCCTGAG J28 

E7'J#^ : 2 4 
E*Jfl>ft£ : 1 2 5 

«*>« : -*« 

hiKny- : 

E?'J<D«B : ttOtKS (**DNA) 
E*J : 

ACCATTAGTA GTGGTGGTAG TTACACCTAC TATCCAGACA GTGTGAAGGG GCGATTCACC 60 
ATCTCCAGAG ACAATTCCAA GAACACGCTG TATCTGCAAA TGAACAGCCT GAGAGCTGAG 120 
GACAC ,« 
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E?'J## : 2 5 

bmo** : 1 3 2 

m\v>®. : mm 

: -*« 

K*J<0«£ : ffetf>&B (&JSDNA) 
KM : 

CTACCACCAC TACTAATGGT TGCCACCCAC TCCAGCCCCT TGCCTGGAGC CTGGCGGACC 60 
CAAGACATGC CATAGCTACT GAAGGTGAAT CCAGAGGCTG CACAGGAGAG TCTCAGGGAC 120 
CTCCCAGGCT GG 132 

EFJ## : 2 6 
E^JCDS? : 1 1 0 

: ftft 
«0* : -*« 

E^JCDIIJH : ffe<D&K (qfiUDNA) 
E?'J : 

TGTTGGATCC CTGAGGAGAC GGTGACCAGG GTTCCCTGGC CCCAGTAAGC AAAGTAAGTC 60 
ATAGTAGTCT GTCTCGCACA GTAATACACA GCCGTGTCCT CAGCTCTCAG 110 

E^J#^ : 2 7 
E?'J<D£<* : 3 0 

E990«M : flottlt (o'fiJcD N A) 
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E?J: 

GTCTAAGCTT CCACCATGGG GTTTGGGCTG 30 

K?J#^- : 2 8 
BMOft* : 3 0 

htfns;- : sum* 

E?J : 

TGTTGGATCC CTGAGGAGAC GGTGACCAGG 30 

EM#* : 2 9 
EFJtf>:&£ : 133 

m\v>w. : tt« 

h#n$/- : fifctf 
EW©H»:fft©«K (£«DNA) 
E*J: 

ACAAACCTTC CACCATGGCC TCGACTCCTC TCTTCTTCTT CTTTCTTCTT CATTGCTCAG 60 
GTTCTTTCTC CCAGCTTGTC CTGACTCAAT CGCCCTCTGC CTCTGCCTCC CTGGGAGCCT 120 
CGGTCAAGCT CAC 133 

E?J#^ : 3 0 
E*y<D*2 : 1 1 8 

miow. : mm 
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e&i : 

AGCAAGATGG AACCCACAGC ACAGGTGATG GGATTCCTGA TCGCTTCTCA GGCTCCAGCT 60 
CTGGGGCTGA GCGCTACCTC ACCATCTCCA GCCTCCAGTC TGAGGATGAG GCTGACTA 118 

E?J#^ : 3 1 
&m<D&2 : 1 2 8 

: -*« 

E?J<DiI8 : ffeCDfcl* («DNA) 
E?J : 

CTGTGGCTTC CATCTTGCTT AAGTTTCATC AAGTACCGAG GGCCCTTCTC TGGCTGCTGC 60 
TGATGCCATT CAATGGTGTA CGTACTGTGC TGACTACTCA AGGTGCAGGT GAGCTTGACC 120 
GAGGCTCC 128 

EEIM : 3 2 
E*"J<Dfi£ : 1 1 4 

8t<o» : 

ETiJOfIS : ftOttK (ftHDNA) 
E?J : 

CTTGGATCCG GGCTGACCTA GGACGGTCAG TTTGGTCCCT CCGCCGAACA CCCTCACAAA 60 
TTGTTCCTTA ATTGTATCAC CCACACCACA GTAATAGTCA GCCTCATCCT CAGA 114 

EM*» : 3 3 
EM0>«2 : 1 7 
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e»0>sl : tm 

EM<D«S : fe^K (fi*DNA) 
EM : 

ACAAAGCTTC CACCATG 17 

EM** : 3 4 
EM<£*£ : 1 9 
EMOffi : «B 

EM®Ha : ffeOfcft (**DNA) 
EM : 

CTTGGATCCG GGCTGACCT 19 



EM** : 3 5 
IHMif : 7 5 
E»0>£ : ttK 

E9J0M : (o"fiJ£DN A) 

EM : 

CTTGGATCCG GGCTGACCTA GGACGGTCAG TTTGGTCCCT CCGCCGAACA CGTACACAAA 60 
TTGTTCCTTA ATTCT 75 

E9M4 : 3 6 
EM©** : 4 3 
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EW0H : &8t 
mo& : -*« 

£?'JCO«E : ffitDttft (**DNA) 
£?J : 

aaaggatcct taagatccat caagtaccga gggggcttct ctg 43 
k*u#^ : 3 7 

: 4 6 

g|£>& : -*0 
h#DS/- : MR 

E*J : 

ACAAAGCTTA GCGCTACCTC ACCATCTCCA GCCTCCAGCC TGAGGA 46 

SJIJ#^ : 3 8 
ie^iJO^^c : 1 1 1 

mom : -** 

E?J<DHg : ffe<0&« (a^cDNA) 

e?j : 

CTTGGATCCG GGCTGACCTA GGACGGTCAG TTTGGTCCCT CCGCCGAACA CGTACACAAA 60 
TTCTTCCTTA ATTGTATCAC CCACACCACA GATATAGTCA GCCTCATCCT C 111 

E*IJ#^ : 3 9 
E?J<Dfl£ : 4 2 
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mom : -*« 

h#n^- : BUM* 
E?J<D«3B : ffeO&g (**DNA) 
E?J : 

CTTCTCTGGC TGCTGCTGAT ACCATTCAAT GGTGTACGTA CT 42 

E?J## : 4 0 
E?'Jtf>:l£ : 2 6 
E^JcD^ : £K 
m<D& : -*« 

E?J£>«S : -teO^K (*J8DNA) 
E3*J : 

CGAGGGCCCT TCTCTGGCTG CTGCTG 26 

E?J#^ : 4 1 
: 3 5 
EW0S! : £S* 
■Oft : -*■ 

E^JOff JB : ttOttlt (**DNA) 
E*J: 

GAGAAGGGCC CTARGTACST GATGRAWCTT AAGCA 35 
: 4 2 

mm<0&$ : 3 5 

e?j0>sj : mm 
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: -*« 

h#D$;-:jMM* 
E?'J<0«E : ffeO&S (a^DNA) 

: 

CACGAATTCA CTATCGATTC TGGAACCTTC AGAGG 35 

Se^JS^ : 4 3 
E*JG>*£ : 1 8 

EfliOffli : fttOttK (b^DNA) s 
EM : 

GGCTTGGAGC TCCTCAGA 18 

EM« : 4 4 
E?J©:5£ : 2 0 

e^jos : mm. 

E?J<D«g : ffeCDfcg (**DNA) 
E?J : 

GACAGTGGTT CAAAGTTTTT 20 

EM## : 4 5 
E?JOS£ : 1 1 8 
E?J<D2J :7^i 
h#DS/- : flMM* 
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: 

Gin Leu Val Leu Thr Gin Ser Ser Ser Ala Ser Phe Ser Leu Gly 
15 10 15 

Ala Ser Ala Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Leu Lys Pro Pro Lys 

35 40 45 

Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Asp Arg 

65 70 75 

Tyr Leu Ser He Ser Asn He Gin Pro Glu Asp Glu Ala Met Tyr 

80 85 90 

He Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Vai Tyr Val 

95 100 105 

Phe Gly Gly Gly Thr Lys Val Thr Val Leu Gly Gin Pro 
HO 115 

K*U#* : 4 6 
KJiJ<Dfi£ : 1 1 8 

h : jftSU* 

E?'J<DffS : 

Glu Val Gin Leu Val Glu Ser Gly Gly Asp Leu Val Lys Pro Gly 
1 5 10 15 

Gly Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser 
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20 25 30 

Ser Tyr Gly Met Ser Trp lie Arg Gin Thr Pro Asp Lys Arg Leu 

35 40 45 

Glu Trp Val Ala Thr He Ser Ser Gly Gly Ser Tyr Thr Tyr Tyr 

50 55 60 

Pro Asp Ser Val Lys Gly Arg Phe Thr He Ser Arg Asp Asn Ala 

65 70 75 

Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Ser Glu Asp 

80 85 90 

Thr Ala Met Phe Tyr Cys Ala Arg Gin Thr Thr Met Thr Tyr Phe 

95 100 105 

Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ala 
110 115 



E?J## : 4 7 
E^JCOS^ : 1 1 6 
E*l0£l : T^Jm 

Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 

1 5 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr lie Glu Trp His Gin Gin Gin Pro Glu Lys Gly Pro Arg 

35 40 45 

Tyr Leu Met Lys Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 
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Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 
65 70 75 

Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 
80 85 90 

Tyr Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Va! Tyr Val 
95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 
110 115 



mvm^ : 4 8 

EW<Oft$ : 1 1 8 
EM : 

Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 

15 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr lie Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Lys 

35 40 45 

Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 

65 70 75 

Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 85 90 

Tyr Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 
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95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 
110 115 

E#l## : 4 9 
: 1 1 8 
EM0S! :7^fi 

E» : 

Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 

15 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Lys 

35 40 45 

Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Giy He Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 

65 70 75 

Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 85 90 

Tyr Cys Gly Val Gly Asp Thr lie Lys Glu Gin Phe Val Tyr Val 

95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 
110 115 



E?J#^ : 5 0 
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: 1 1 8 

Relcom :T$;m 

S5?J: 

Gin Leu Va! Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 
1 5 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 
20 25 30 

Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Arg 
35 40 45 

Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 
50 55 60 

Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 
65 70 75 

Tyr Leu Thr lie Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 
80 85 90 

Tyr Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 
95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 
HO H5 



E3*J## : 5 1 
K^JOS* : 1 1 8 
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Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 
1 5 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 
20 25 30 

Tyr Thr He GIu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Arg 
35 40 45 

Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 
50 55 60 

Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 
65 70 75 

Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 
80 85 90 

Tyr Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 
95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 
no H5 



EPJS* : 5 2 
E*J0>J&* : 1 1 8 
I2*1J<D£! : T^yft 

hstfns;- : 
mn : 

Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 

1 5 io is 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 
20 25 30 

Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Lys 
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35 40 45 
Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 

65 70 75 

Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 85 90 

lie Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 

95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 

110 115 

E?J#^ : 5 3 
E^JOS^ : 1 1 8 

Y#uy- : KM* 

Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 

15 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Arg 

35 40 45 

Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 

65 70 75 
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Tyr Leu Thr I le Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 
80 85 90 

lie Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 
95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 
110 115 



: 5 4 
K7U<D£3 : 1 1 8 

E?J : 

Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 

15 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Lys 

35 40 45 

Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 

65 70 75 

Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 85 90 

He Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 

95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 
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no us 

E?J#^ : 5 5 
: 1 1 8 
E*I®I[: J^JWl 

EM : 

Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 

15 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Arg 

35 40 45 

Tyr Va! Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 

65 70 75 

Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 85 90 

He Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 

95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 
110 115 

E9W4 : 5 6 
EMO*3 : 1 1 8 
EM0S! ; 7^;8 
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E?J : 

Gin Val Gin Leu Vai Glu Ser Gly Gly Gly Val Val Gin Pro Gly 

15 10 15 

Arg Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser 

20 25 30 

Ser Tyr Gly Met Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu 

35 40 45 

Glu Trp Val Ala Thr He Ser Ser Gly Gly Ser Tyr Thr Tyr Tyr 

50 55 60 

Pro Asp Ser Val Lys Gly Arg Phe Thr Me Ser Arg Asp Asn Ser 

65 70 75 

Lys Asn Thr Leu Tyr Leu Gin Met Asn Ser Leu Arg Ala Glu Asp 

80 85 90 

Thr Ala Val Tyr Tyr Cys Ala Arg Gin Thr Thr Met Thr Tyr Phe 

95 100 105 

Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 



mvm^ : 5 7 

E^JO«$ : 4 1 1 
tifflVW. : Kit 
«<Dft : 

E^JOffiS: cDNA to mRNA 
E*J : 

ATG AAC TTC GGG CTC AGC TTG ATT TTC CTT GCC CTC ATT TTA AAA 45 
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Met Asn Phe Gly Leu Ser Leu He 
-15 

GGT GTC CAG TGT GAG GTG CAA CTG 
Gly Val Gin Cys Glu Val Gin Leu 
1 

GTG AAG CCT GGA GGG TCC CTG AAA 
Val Lys Pro Gly Gly Ser Leu Lys 



TTC ACT 
Phe Thr 

GAC AAG 
Asp Lys 

TAC ACC 
Tyr Thr 

AGA GAC 
Arg Asp 

AAG TCT 
Lys Ser 

ATG ACT 
Met Thr 

TCT GCA 
Ser Ala 



CCT GGA 
Pro Gly 
15 

TTC AGT 
Phe Ser 
30 

AGG CTG 
Arg Leu 
45 

TAC TAT 
Tyr Tyr 
60 

AAT GCC 
Asn Ala 
75 

GAG GAC 
Glu Asp 
90 

TAC TTT 
Tyr Phe 
105 
411 



AGC TAT 
Ser Tyr 

GAG TGG 
Glu Trp 

CCA GAC 
Pro Asp 

AAG AAC 
Lys Asn 

ACA GCC 
Thr Ala 

GCT TAC 
Ala Tyr 



GGC ATG 
Gly Met 

GTC GCA 
Val Ala 

AGT GTG 
Ser Val 

ACC CTA 
Thr Leu 

ATG TTT 
Met Phe 

TGG GGC 
Trp Gly 



Phe Leu Ala Leu 
-10 

GTG GAG TCT GGG 
Val Glu Ser Gly 
5 

CTC TCC TGT GCA 
Leu Ser Cys Ala 
20 

TCT TGG An CGC 
Ser Trp He Arg 
35 

ACC ATT AGT AGT 
Thr He Ser Ser 
50 

AAG GGG CGA TTC 
Lys Gly Arg Phe 
65 

TAC CTG CAA ATG 
Tyr Leu Gin Met 
80 

TAC TGT GCA AGA 
Tyr Cys Ala Arg 
95 

CAA GGG ACT CTG 
Gin Gly Thr Leu 
110 



lie Leu Lys 
-5 

GGA GAC TTA 
Gly Asp Leu 
10 

GCC TCT GGA 
Ala Ser Gly 
25 

CAG ACT CCA 
Gin Thr Pro 
40 

GGT GGT AGT 
Gly Gly Ser 
55 

ACC ATC TCC 
Thr lie Ser 
70 

AGC AGT CTG 
Ser Ser Leu 
85 

CAG ACT ACT 
Gin Thr Thr 
100 

GTC ACT GTC 
Val Thr Val 
115 



90 



135 



180 



225 



270 



315 



360 



405 
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E?»J#*§- : 5 8 
BM0«3 : 4 1 1 

ewosi : mm 
: -*m 

E?'M)S:cDNA to m RN A 
E^J : 

ATC GGG TTT GGG CTG AGC TGG GTT TTC CTC GTT GCT CTT TTA AGA 45 
Met Gly Phe Gly Leu Ser Trp Val Phe Leu Val Ala Leu Leu Arg 

-15 -10 -5 

GGT GTC CAG TGT CAG GTG CAG CTG GTG GAG TCT GGG GGA GGC GTG 90 
Gly Val Gin Cys Gin Val Gin Leu Val Glu Ser Gly Gly Gly Val 

1 5 10 

GTC CAG CCT GGG AGG TCC CTG AGA CTC TCC TGT GCA GCC TCT GGA 135 
Val Gin Pro Gly Arg Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly 

15 20 25 

TTC ACC TTC AGT AGC TAT GGC ATG TCT TGG GTC CGC CAG GCT CCA 180 
Phe Thr Phe Ser Ser Tyr Gly Met Ser Trp Val Arg Gin Ala Pro 

30 35 40 

GGC AAG GGG CTG GAG TGG GTG GCA ACC An AGT AGT GGT GGT AGT 225 
Gly Lys Gly Leu Glu Trp Val Ala Thr He Ser Ser Gly Gly Ser 

45 50 55 

TAC ACC TAC TAT CCA GAC AGT GTG AAG GGG CGA TTC ACC ATC TCC 270 
Tyr Thr Tyr Tyr Pro Asp Ser Val Lys Gly Arg Phe Thr He Ser 

60 65 70 

AGA GAC AAT TCC AAG AAC ACG CTG TAT CTG CAA ATG AAC AGC CTG 315 
Arg Asp Asn Ser Lys Asn Thr Leu Tyr Leu Gin Met Asn Ser Leu 
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75 80 85 

AGA GCT GAG GAC ACG GCT GTG TAT TAC TGT GCG AGA CAG ACT ACT 360 
Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg Gin Thr Thr 

90 95 100 

ATG ACT TAC TTT GCT TAC TGG GGC CAG GGA ACC CTG GTC ACC GTC 405 
Met Thr Tyr Phe Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val 

105 110 115 

TCC TCA 411 
Ser Ser 

EMM : 5 9 
EWOftS : 1 1 

h#ns/-:««ft 

em: 

Lys Ala Ser Gin Asp Val Asn Thr Ala Val Ala 
1 5 10 

EM^ : 6 0 

EM<032 : T^yg 

E?J : 

Ser Ala Ser Asn Arg Tyr Thr 
1 5 
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E?J#^ : 6 1 
EM©** : 9 

E?J<Dff£l 
B9J : 

Gin Gin His Tyr Ser Thr Pro Phe Thr 
1 5 

E*J#^ : 6 2 

: 5 

E*J: 

Pro Tyr Trp Met Gin 
1 5 

E?J## : 6 3 

ew©«* : 1 6 
hiKn$>-:iOMK 
EM : 

Ser lie Phe Gly Asp Gly Asp Thr Arg Tyr Ser Gin Lys Phe Lys Gly 
15 10 15 

EM#* : 6 4 
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Eflj : 

Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 
1 5 10 

mnm^ : 6 5 

: 4 1 1 
E*J0>3{ : tftflft 
8i<D& : -*« 

E^ai: cDNA to m RNA 
E*J: 

ATG GCC TGG ACT CCT CTC TTC TTC TTC TTT GTT CTT CAT TGC TCA 45 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser - 

-15 -10 -5 

GGT TCT TTC TCC CAA CTT GTG CTC ACT CAG TCA TCT TCA GCC TCT 90 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Ser Ser Ala Ser 

1 5 10 

TTC TCC CTG GGA GCC TCA GCA AAA CTC ACG TGC ACC TTG AGT AGT 135 
Phe Ser Leu Gly Ala Ser Ala Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC AGT ACG TAC ACC ATT GAA TGG TAT CAG CAA CAG CCA CTC 180 
Gin His Ser Thr Tyr Thr lie Glu Trp Tyr Gin Gin Gin Pro Leu 

30 35 40 

AAG CCT CCT AAG TAT GTG ATG GAT CTT AAG CAA GAT GGA AGC CAC 225 
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Lys Pro 

AGC ACA 
Ser Thr 

GGT GCT 
Gly Ala 

GAA GCA 
Glu Ala 

TTT GTG 
Phe Val 

CAG CCC 
Gin Pro 



Pro Lys Tyr Val 
45 

GGT GAT GGG ATT 
Gly Asp Gly He 
60 

GAT CGC TAC CTT 
Asp Arg Tyr Leu 
75 

ATG TAC ATC TGT 
Met Tyr He Cys 
90 

TAT GTT TTC GGC 
Tyr Val Phe Gly 
105 
411 



Met Asp Leu Lys 
50 

CCT GAT CGC TTC 
Pro Asp Arg Phe 
65 

AGC ATT TCC AAC 
Ser lie Ser Asn 
80 

GGT GTG GGT GAT 
Gly Val Gly Asp 
95 

GGT GGG ACC AAG 
Gly Gly Thr Lys 

no 



Gin Asp Gly Ser His 
55 

TCT GGA TCC AGC TCT 270 
Ser Gly Ser Ser Ser 
70 

ATC CAG CCA GAA GAT 315 
He Gin Pro Glu Asp 
85 

ACA An AAG GAA CAA 360 
Thr lie Lys Glu Gin 
100 

GTC ACT GTC CTA GGT 405 
Val Thr Val Leu Gly 
115 



EWM : 6 6 
E*y<D&£ : 4 0 5 

: -*m 

E?J0>«£ : c DNA to mRNA 

ATG GCC TGG ACT CCT CTC TTC TTC TTC TTT GTT CTT CAT TGC TCA 45 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 

-15 -10 .5 

GGT TCT TTC TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TCT 90 
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Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TGC ACC TTG AGT AGT 135 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC AGT ACG TAC ACC ATT GAA TGG CAT CAG CAG CAG CCA GAG 180 
Gin His Ser Thr Tyr Thr lie Glu Trp His Gin Gin Gin Pro GIu 

30 35 40 

AAG GGC CCT CGG TAC TTG ATG AAA CTT AAG CAA GAT GGA AGC CAC 225 
Lys Gly Pro Arg Tyr Leu Met Lys Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG ATT CCT GAT CGC TTC TCA GGC TCC AGC TCT 270 
Ser Thr Gly Asp Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 70 

GGG GCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315 
Gly Ala Glu Arg Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAC TAT TAC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 360 
Glu Ala Asp Tyr Tyr Cys Gly Val Gly Asp Thr lie Lys Glu Gin 

90 95 100 

TTT GTG TAC GTG TTC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGT 405 
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 
105 110 115 



iE^JS^ : 6 7 
E?*J0>fi2 : 4 1 1 
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EM©«a: cDNA to mRNA 

ATG GCC TGG ACT CCT CTC TTC TTC TTC TTT GTT CTT CAT TGC TCA 45 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 

-15 -10 -5 

GGT TCT TTC TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TCT 90 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TGC ACC TTG ACT AGT 135 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC AGT ACG TAC ACC ATT GAA TGG TAT CAG CAG CAG CCA GAG 180 
Gin His Ser Thr Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT AAG TAC CTG ATG GAT CTT AAG CAA GAT GGA AGC CAC 225 
Lys Gly Pro Lys Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG An CCT GAT CGC TTC TCA GGC TCC AGC TCT 270 
Ser Thr Gly Asp Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 70 

GGG GCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315 
Gly Ala Glu Arg Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAC TAT TAC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 360 
Glu Ala Asp Tyr Tyr Cys Gly Val Gly Asp Thr He Lys Glu Gin 

90 95 100 

TTT GTG TAC GTG TTC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC 405 
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Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 

105 HO us 

CAG CCC 411 
Gin Pro 



Se^J#^ : 6 8 
EM4>*£ : 4 1 1 

E£l0>an : c DNA to m RN A 

: 

ATG GCC TGG ACT CCT CTC TTC TTC TTC TTT GTT CTT CAT TGC TCA 45 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 

-15 -10 -5 

GGT TCT TTC TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TCT 90 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TGC ACC TTG AGT ACT 135 
Ala Ser Leu Gly Ala Ser Va! Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC AGT ACG TAC ACC ATT GAA TGG TAT CAG CAG CAG CCA GAG 180 
Gin His Ser Thr Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT AAG TAC GTG ATG GAT CTT AAG CAA GAT GGA AGC CAC 225 
Lys Gly Pro Lys Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG An CCT GAT CGC TTC TCA GGC TCC AGC TCT 270 
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Ser Thr Gly Asp G!y He Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 70 

GGG GCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315 
Gly Ala Giu Arg Tyr Leu Thr lie Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAC TAT TAC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 360 
Glu Ala Asp Tyr Tyr Cys Gly Val Gly Asp Thr He Lys Glu Gin 

90 95 100 

TTT GTG TAC GTG TTC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC 405 
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 

105 HO 115 

CAG CCC 411 
Gin Pro 

E?lJ#<f : 6 9 
: 4 1 1 

BUDR : -*« 

E^JOfcjR : c DNA to m RN A 
IB^J : 

ATG GCC TGG ACT CCT CTC TTC TTC TTC TTT GTT CTT CAT TGC TCA 45 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 

-15 -10 -5 

GGT TCT TTC TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TCT 90 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TGC ACC TTG AGT AGT 135 
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Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC AGT ACG TAC ACC ATT GAA TGG TAT CAG CAG CAG CCA GAG 180 
Gin His Ser Thr Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT AGG TAC CTG ATG GAT CTT AAG CAA GAT GGA AGC CAC 225 
Lys Gly Pro Arg Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG ATT CCT GAT CGC TTC TCA GGC TCC AGC TCT 270 
Ser Thr Gly Asp Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 70 

GGG GCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315 
Gly Ala Glu Arg Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAC TAT TAC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 360 
Glu Ala Asp Tyr Tyr Cys Gly Val Gly Asp Thr He Lys Glu Gin 

90 95 100 

TTT GTG TAC GTG TTC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC 405 
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 

105 110 115 

CAG CCC 411 
Gin Pro 



KFJS^ : 7 0 
E^JOJIS : 4 1 1 

h#DS>- : MM* 
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cDNA to m RN A 

ie*y : 

ATG GCC TGG ACT CCT CTC TTC TTC TTC TTT GTT CTT CAT TGC TCA 45 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 
-15 -10 -5 

GGT TCT TTC TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TCT 90 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

I 5 10 

GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TGC ACC TTG AGT AGT 135 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC AGT ACG TAC ACC An GAA TGG TAT CAG CAG CAG CCA GAG 180 
Gin His Ser Thr Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT AGG TAC GTG ATG GAT CTT AAG CAA GAT GGA AGC CAC 225 
Lys Gly Pro Arg Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG ATT CCT GAT CGC TTC TCA GGC TCC AGC TCT 270 
Ser Thr Gly Asp Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 70 

GGG GCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315 
Gly Ala Glu Arg Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAC TAT TAC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 360 
Glu Ala Asp Tyr Tyr Cys Gly Val Gly Asp Thr He Lys Glu Gin 

90 95 100 

TTT GTG TAC GTG TTC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC 405 
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 
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105 no H5 

CAG CCC 411 
Gin Pro 

E*IJ#^ : 7 1 
EM0*2 : 4 1 1 

: -*B 

E^J^OaS:cDNA to m RNA 

ATG GCC TGG ACT CCT CTC TTC TTC TTC TTT GTT CTT CAT TGC TCA 45 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 

-15 -10 -5 

GGT TCT TTC TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TCT 90 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TGC ACC TTG ACT AGT 135 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC AGT ACG TAC ACC ATT GAA TGG TAT CAG CAG CAG CCA GAG 180 
Gin His Ser Thr Tyr Thr lie Glu Trp Tyr Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT AAG TAC CTG ATG GAT CTT AAG CAA GAT GGA AGC CAC 225 
Lys Gly Pro Lys Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG ATT CCT GAT CGC TTC TCA GGC TCC AGC TCT 270 
Ser Thr Gly Asp Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser 
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60 65 70 

GGG GCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315 
Gly Ala Glu Arg Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAC TAT ATC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 360 
Glu Ala Asp Tyr He Cys Gly Val Gly Asp Thr He Lys Glu Gin 

90 95 100 

TTT GTG TAC GTG TTC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC 405 
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 

105 110 115 

CAG CCC 411 
Gin Pro 

E?|JS^ : 7 2 
WIW<D&$ : 4 1 1 

CMOS : m 

m<D& : -*« 

E^JcDiljfil : cDNA to roRNA 

: 

ATG GCC TGG ACT CCT CTC TTC TTC TTC TTT GTT CTT CAT TGC TCA 45 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 

-15 -10 -5 

GGT TCT TTC TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TCT 90 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TGC ACC TTG AGT AGT 135 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 
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15 20 25 

CAG CAC ACT ACG TAC ACC ATT GAA TGG TAT CAG CAG CAG CCA GAG 180 
Gin His Ser Thr Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT AGG TAC CTG ATG GAT CTT AAG CAA GAT GGA AGC CAC 225 
Lys Gly Pro Arg Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG An CCT GAT CGC TTC TCA GGC TCC AGC TCT 270 
Ser Thr Gly Asp Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 70 

GGG GCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315 
Gly Ala Glu Arg Tyr Leu Thr lie Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAC TAT ATC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 360 
Glu Ala Asp Tyr lie Cys Gly Val Gly Asp Thr He Lys Glu Gin 

90 95 ioo 

TTT GTG TAC GTG TTC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC 405 
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 

105 no U5 

CAG CCC 411 
Gin Pro 

ffi?J#^ : 7 3 

mn<D&$ : 4 1 1 
mxow. : mm 

&&}<?>mm : c DNA to m RN A 
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IB^J: 

ATG GCC TGG ACT CCT CTC TTC TTC TTC TTT GTT CTT CAT TGC TCA 45 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 
-15 -10 -5 

GGT TCT TTC TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TCT 90 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TGC ACC TTG AGT AGT 135 
A!a Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC AGT ACG TAC ACC ATT GAA TGG TAT CAG CAG CAG CCA GAG 180 
Gin His Ser Thr Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT AAG TAC GTG ATG GAT CTT AAG CAA GAT GGA AGC CAC 225 
Lys Gly Pro Lys Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG An CCT GAT CGC TTC TCA GGC TCC AGC TCT 270 
Ser Thr Gly Asp Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 70 

GGG GCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315 
Gly Ala Glu Arg Tyr Leu Thr lie Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAC TAT ATC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 360 
Glu Ala Asp Tyr He Cys Gly Val Gly Asp Thr lie Lys Glu Gin 

90 95 100 

TTT GTG TAC GTG TTC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC 405 
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 
105 110 lis 
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CAG CCC 411 
Gin Pro 

E?J#^' : 7 4 
: 4 1 1 

EM©fi : 

E»I3S: cDNA to m RNA 

: 

ATG GCC TGG ACT CCT CTC TTC TTC TTC TTT GTT CTT CAT TGC TCA 45 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 

-15 -10 -5 

GGT TCT TTC TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TCT 90 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TGC ACC TTG AGT AGT 135 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC AGT ACG TAC ACC ATT GAA TGG TAT CAG CAG CAG CCA GAG 180 
Gin His Ser Thr Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT AGG TAC GTG ATG GAT CTT AAG CAA GAT GGA AGC CAC 225 
Lys Gly Pro Arg Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG ATT CCT GAT CGC TTC TCA GGC TCC AGC TCT 270 
Ser Thr Gly Asp Gly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 70 
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GGG GCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315 
Gly Ala Glu Arg Tyr Leu Thr He Ser Ser Leu Gin Ser GIu Asp 

75 80 85 

GAG GCT GAC TAT ATC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 360 
Glu Ala Asp Tyr lie Cys Gly Val Gly Asp Thr He Lys Glu Gin 

90 95 100 

TTT GTG TAC GTG TTC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC 405 
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 

105 110 U5 

CAG CCC 411 
Gin Pro 

E^JSf# : 7 5 
E*yofi£ : 3 4 

7* k 

e*i : 

Ala Val Ser Glu His Gin Leu Leu His Asp Lys Gly Lys Ser He 

15 10 15 

Gin Asp Leu Arg Arg Arg Phe Phe Leu His His Leu He Ala Glu 
20 25 30 

He His Thr Ala 
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$8 # <D IS IS 

7. H#JSl-3^^-fn^l]lCiBlfeCD^>7L^ Stfl»#«4-6 0^-r 

* > BfliS * 7 K izttt 6 v 7 x * y * d -+)Utfi{t<o L$gvfsg£$ <D*g*§te 

10.7 ^A9-^f« 1 - 3 a^n^nt hffifc HSU03868 CD 7 

S25755 0)7U-A7-^4&*CDfc©T-*S > it#£ 8 £«CD;i<y K. 
1 1. 7U-A7-^^l-3^tl-rnt hffi#HSU03868<D7U-A7- 

k htf#S25755CD7U-A7-;7ft«4 
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13. EW*#48-51T-*$n*v^n^©7 5yKEW«:*t\ ft*8 12E 

14. 7 1/— A7-*«*W0>Kabat ©«ti: J: $m 45 #g£>7 * y BftSij 

15. EW#^52-55t:*$n*v^rti3^©7 5yKEW«:*0. fllJfrl 14 E 

16. fch«#OH«V*H©7U-A7-^«[*1^4, Xtffe h©|«F 
VUM"^* T7X* y ^ D-±^|lti|coHHV1W««>fl« 

17. *B*H£*£«H* 1 - 3 *\ -t*if r neW»#62-64T-a$n6 7 5 y» 
EM**tofc0-CA*. M** l6E«0^y^^K. 

18. 7l/-A7-^««l-4^htm-7 f III <0k hffi#£>7l/- 
A7-^«J«l-4^Cb*i-6t»OX-A6. 16 Ett®#U ^7^ K. 

1 9. 7I/-A7-^«*1 ^4****l«lfc h!/i#S31679<a7t/-A7-? 

1 -4 (i*&-f£fc<DfA6, 16EIKtO^U^y^ K. 

2 0. 7l/-A7-*«#l-4***ft-f*lfc hta^S31679 (7)7l/-A7-^ 

2 1. EW#^56-ca$n*7§y|IEWt4t\ h£Mfcffi#CDH«|V«tf 
2 2. khtfl*OL«Cffl««:^t*^y^^K, &tfil#«8-I5<Dvvr*l 

2 3. C«***CA«WreA'J. 7l/-A7-^««l-3**-tnf r nt:M(i# 
HSU03868 <D7 U-A7-*^tf 1 - 3 ii^KWilfD-Ot^T'A », 7 I/- 
A7-*fS#4**fchSW* S25755(D7U-A7-^®«4 fc*K«(lB-(D 
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59^61 "0*3*15 fcflVO* 6. f&*Jg22IB*£CDfc KgHtffi#OL£. 
2 4. bhKttOH«C«K«*t;iKy^^K. aff*** 16-21 

2 5. Cf**«CAHWtt-*iJ, A7-^««1^4****l j etlk hffi 

fcHSGIII ©7l/-A9-^««l -4fi*Ofc<DT-*«;, Xtfffl*lttftS« 
J* 1 - 3 *«*n-f *IEM#* 62- 64 T&LUM 7 5 y&EJU ££fcfc<OT-£ 

»#a24E*£0khgafttt#©H«i. 

2 6. Ht*« 22 X<± 23 IBIfeOt hfifltftttOLfl. XtW** 24 X<i 25 E« 

2 7 . 1.86xlO~ 7 [M] 6lT©»E*ft fc h >B**:/ 
2 8. 1.22xiO" , [l/Sec]^TiD»Ea«^»«:^"rS. thI¥«»*M> 

2 9. 6.55xl0 4 [l/M.Sec] &±<D|S£5i££k fc * , hB¥*»*^ 
>BB*7*KC*rt-*tt*. 

3 0. 1.22xiO" l [l/Sec]«T©BBi*aE**atf 6.55X10 4 [1/M.Sec] &± 
Olft«B«ftk«*i-6. fc h 11 ¥#!**;« VBB*?* Ki:Jtt«a#, 

3 1. »«Jgfc*>\ *B^7X*>*i»-t>1f-JCJ:UB***i«t©T-*6ll 
*E2 7fcB<Dfl#. 

3 2. Mi&CSk*', ^®^^X^>^iiir>^-(rj:U«l^$ti^t©r-* 

6§»#JI2 8X1*3 OEBOfttt. 
3 3. jtt£&*£fc*\ *B^7X*>*»-t>^-CJ:»JBS$tl*t©T-* 

«»*«2 9Xtt3 OEkOtt*. 
3 4. 1.02X10" 1 1 -1.86xlO -7 tM]T-*-S||#a2 7 EBO»t#. 

3 5. BB«fc*U.02xiO"" 10 -1.86xlO" a [M]T-A-6»*Jl2 7 IBI&Offitt. 
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3 6. MMktf 1.34xlO" 10 -3.58xlO~ 10 [M]T<fc*fj!#Jl2 7E*©tt#. 
3 7. ^3lJt^»^7.38xl0" 8 -1.22xi0" 1 [!/Sec]T'*^|g*Jl2 8 £fc 

3 8. ^H^S£»^7.38xlO" 5 -i.22xlO" 2 [l/Sec]T'*6fl^2 8 IBtt 

3 9. j|?8t;I££»*M.66xlO~ 4 -3. i6xlO" 4 [l/Sec]T-**M#a2 8 £*fc 

4 0. ^8t5i^^»* J 2.32xi0" 4 [l/Sec]T'*6ijl^«2 8faiSomi*. 

4 1. ^iiS^»^6.55xi0 4 -1.24xl0 7 [l/M.Sec]T'*4ffl^2 9 KfcO 
ft*. 

4 2. M^igJtS3&^6.55xl0 5 -1.24xi0 6 [l/M.Sec]T^6IS*JS2 9 Ett0> 

4 3. ^^l$Jt^»^7.23xi0 5 -1.03xiO fi [l/M.Sec]-e*Sgf^®2 9 KttO 

4 4. 1.03xl0 8 [l/M.Sec]T*&6t»#£2 9SBtt®Sitt. 

4 5. 2.32xl0" 4 -3.16xl0" 4 [l/Sec](O»«5iJ$^&&a c 0.883 xlO a -1.03 
xl0 6 [l/M.Sec]^^3$S^^^-r^, \l hM¥tt»fc/« 

4 6. th«*, fchfifttt*. *^9«M*Xtt^-fT5r-fXK«flK 

T'*>£W#JB2 7-4 5 0^rn*M JSKffitfOffifl;. 
47. k hBJ¥«»*;«>BBa^^H(c#-rsv^z^y ?n-^JMR*0) 

LfflVfH«fe3-K + ***EW«:*t'DNA. 
4 8. Linv***«EW« 45 T**n*T5 y«BMfe*t't©r-**fll* 

«4 72Btt©DNA. 

4 9. LISV^«^3--K-r6ifiSE^* 5 EJ'J#^65-C^$n5tC0T'*-6iS 
#£4 7fEt&<Z>DNA. 

5 0. hW(W*K>H^fHi:jW«79W^D-tA««) 
H«V*«*3-K-r&*atEWfc*t;DNA. 
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5 1. Hmv&1*&to9ilttiBr-&2toZ7$;mm\*£Vt<OVi>Zllt#' 

®5 OfStfcCDDNA. 
5 2 . Hmv®#Z 3- K-r*ttSE9J*<E9Jft4 57 €»©T-*6» 

#H5 OISttODNA. 
5 3. BtSai-SC^m^iaciBW^^^^HIfeJ-Ki-fiDNA. 
54. ^7L«3-Kt6DNA **E#I## 65 m S n S i£SE?iJ t * f 

tp©T*5«#«5 3ia«£DDNA. 
5 5. M#a4-6©^-fn**l««CEtt©#^7H«*3-K-rSDNA. 

5 SEttODNA. 

5 7 . fft«£8 -15 OPfn*» 1 HCE*0#y K * □ - H-T*««E 
JflJ^^DNA. 

5 8. EflJ#^ 66-74 "C«**l*^-f*l*»0«llEWt*t\ »*I5 7Et 
COD N A. 

5 9 . »$g 16-21 WVtlfr 1 aiCEttO#U K ft 3 - K1-6*iSE 
#J££fcDNA. 

6 0. EM*#58*«3nS*ME*J*:*t\ !H#JS5 9&*&CODNA. 
6 l. l»*a[22Xtt23E«Olihffi{b«*<OL«lft3-K-r6DNA. 

6 2 . E?»J#^ 47-55 T-a 2 ft* t >Tti*»<0 7 ^ J KE9U t3-Kt« £&E 

M**t\ fchBft*KM>LBDNA. 
6 3. fchBft«*0LBDNA**, EW»* 66-74 -easti^v^ti^O* 

SE*ltftt»*6® a 0*6B;M(6 2£«C0DNA. 
6 4. l»#a24X«:25E<K«>l:'hffiiktt*OH«ft3-K-*-SDNA. 
6 5. E?J#^56*C&£*i*7S y»EMfc:a-KTSM6EM*£t\ th 

BftttWDHflDNA. 
6 6. bhBftttttOHflDNAJt, E*J#^58T**£*5ifi«E*J*£t*fc 

©■C**«*SI6 5SE«cC0DNA. 
6 7. I&#J®4 7-6 6COV>rn*>lJlCiatttODNAft^t 4 j!i^^^^^- 
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6 8. M*g6 7ia*<0ft»A^^^-CJ:'J«||lE«$n^*lltE»*. 

6 9. U!#®4 7-4 9&tf 5 3 - 5 4 ©l^ft* i ECBIfc<BDN 
3^:7*-, tttf«C«l*a5 0-52 SlV 5 5-5 6 1 «dB« 

©dn a *4t'*«^^^-ci y^Kieaisn^jicft^^aL, 

7 0. §i!#Jg5 7 - 5 SRtfe 1-6 3 <D\^?tlfr 1 gCEttOD N A*£t»& 
S!^:?*-, tttfC||*a(5 9-6 0W6 4-6 5 0H*m*» 1 flCEt 

73. t MI¥WI*^*>M^^KCJ*T**t hSftffitt 

7 4. Sti-H**»\ |M % Hi M. «A«. AX*. B 

ftSW*»eil«ti*^fic< tt-of*5»M7 3E*0***$">AA 
«VWH. 

7 5. »*«2 7-4 6©^rn*M«JZB*©«#fc*»*^i:LT*tfK» 
7 6. »**2 7-4 6©^rn^l«llB«©«#ft*»*#fcLT*OS«* 
7 7. §S#«2 7-4 6O^m*»l«CE«oa#fe*»«»fc0-C*t;4t\ 
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ft. flBSft. Aft, ffft. ftttft. ^gft. tttiAft&ffWt'J 
79. k ►■¥W*^*>M^^hWC»1-*t:hfift«#t*»*#fcl/ 

so. <ku vjMjWEU «ft-e*6»*«7 9ga*fe<D<g'; >nnff»s#j. 
si. «y s >d«ms < 6ft-e**»#«7 9 e«® 

8 2. 2 7 - 4 6 1 «i:EiO«# LT^Ofiy 

8 3. fiy >iiiitt**«y >jfttt<6«rr-*«fli3Ra8 2e«©<ku >jm*a»». 

8 4. fiU VJlLtt^%>D«8Ctt<e« a e«6ll*a8 2IStt0 
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